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Easy  to  use. 

COPD  patients  can  master  Positive  Expiratory  Pressure  therapy  quickly  and  maintain  an  eftective  continuum  of  care  away  from  hospital. 
TheraPEP  improves  secretion  clearance,  lacilitates  opening  of  airways  and  may  be  used  tor  the  treatment  ot  atelectasis. 

Easy  to  tolerate. 

TheraPEP  may  reduce  the  need  for  postural  drainage,  and  is  ideal  lor  patients  unable  to  tolerate  conventional  chest  physiotherapy. 

Easy  to  read. 

Highly  visible  pressure  indicator  provides  iniiiiediate,  \'isual  leedback  from  any  angle. 

Easy  to  adjust. 

Slx  fixed  orifice  options  allow  physicians  to  prescribe  appropriate  flow  resistance  levels  for  each  patient. 

Easy  to  carry. 

Draw-string  bag  lets  patients  carry  TheraPEP  conveniently  and  discreetly 

Easy  to  clean. 

Durable  plastic  construction,  removable  base,  and  linear,  \'alved  resistor  promotes  easy  cleaning. 

Easy  to  order. 

To  order  your  TheraPEP  or  a  free  catalog  of  DHD  quahty  respiratory  care  products,  call  toll-free  today. 

1-800-847-8000 
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Announcing  the  Infant  Star® 

Ventilator  Series.  Designed  to  grow 

with  your  changing  needs. 


Someday^  the  future 

v\nll  lie  in  his  hands. 

For  novi^  his  future 

lies  in  yours. 


Your  patient  deserves  a  successful  future.  We  just  happen 
to  feel  the  same  about  infant  ventilators.  It's  a  commitment 
that's  thriving  in  the  form  of  our  new  Infant  Stiu  Ventilator 
Series.    Adaptable,  upgradable,  anti-obsolescent  ventilators 
for  every  facet  of  infant  ventilatory  support. 


[  The  Infant  Star  500  provides; 


'  Conventional  NeonatoW Pediotrk 
ventilation 

■  Rapid  response  patient-tri^ered  ventilation 

•  Upsradahle,  anti-obsolescence  platform 


The  Infant  Star  950  has  the 
identical  control  panel: 


•  I'lus,  (w'o  Hh'OV  modes 

•  No  need  for  costly  retraining  of 
clinical  or  biomedical  staff 


The  Infant  Star  500  and  950  ventilators  provide 
unprecedented  flexibility  while  reducing  the  cost  of 
providing  advanced  ventilatory  care. 


lor  more  information  or  a 
product  demo,  contact  your 
Nellcor  Puritan  Bennett 
representative  today  at 
1-800-NELLCOR.  The  Infant  Star 
Ventilator  Series -it  makes  the 


The  liifinl  Slai  950  gives 
you  a  ilioiie  of  two  high 
frequency  modes  (llhV  only 
or  HFV  with  IMV)  hy  simply 

future  worth  looking  forward  to.         turning  a  switch. 


NELLCOR 
PURITAN 
BENNETL 


V  E  NT  I  LATORS 


StiiT  is  a  trademark  of  Nellcor  Puritan  Bennett  Inc.  All  rights  reserved. 
©  1997  Nellcor  Puritan  Bennett  Inc.  A-I-RM242-00  (3/97) 
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Editorials,  Commentaries,  and  Reviews  To  Note 


Users"  Guides  to  the  Medical  Literature:  XII.  How  To  L  se  Articles  About  Health-Related  Qual- 
ity of  Life  (Special  Article) — GH  Guyatt.  CD  Naylor,  E  Juniper.  DK  Heyland.  R  Jaeschke,  DJ  Cook, 
for  the  Evidence-Based  Medicine  Working  Group.  JAMA  1 997.277(  1  ."S ):  1 2.12- 1 2.^7. 

A.ssessinj;.  ControllinK,  and  .Assuring  the  Quality  of  Medical  Information  on  the  Internet:  Caveant 
Lector  et  Viewor — Let  the  Reader  and  Viewer  Beware  I  Eiditonal) — B  Silbcrg.  G  Lundberg.  R  Musac- 
chio.  JAMA  1997;277(1.S):1244-1245. 

Biological  Markers  of  Acute  Lung  Injury:  Prognostic  and  Pathogenetic  Significance  (Stale  of 

the  Art)— JF  Pittet.  RC  Mackersie.  TR  Martin.  MA  Matthay.  Am  J  Respir  Crit  Care  Med  1997:155: 
1187-1205. 


High-Dose  Epinephrine  Is  Not  Superior  to 
Standard-Dose  Epinephrine  In  Pediatric  In- 
Hospital  Cardiopulmonary  Arrest — TC  Car- 
penter, KR  Slenmark.  Pediatrics  1997;99(3):403. 

OBJECTIVE:  To  compare  the  efficacy  of  high- 
dose  epinephrine  (HDE)  with  tlial  of  standard-dose 
epinephrine  (SDE)  for  resuscitation  from  in-hos- 
pital  pediatric  cardiopulmonary  arrest  (CPA). 
DE.SIGN;  Fifty-four-month  retrospective  study 
of  all  pediatric  patients  who  had  a  CPA  while  hos- 
pitalized at  a  tertiary  care  children's  hospital.  Stan- 
dard pediatric  advanced  life  support  techniques 
were  used  for  all  patients.  Patients  received  HDE 
or  SDE  in  accordance  with  physician  orders  and 
standard  protocols  a(  the  time  of  CP.^.  Prmiary 
outcome  measures  were  the  return  of  spontaneous 
circulation  (ROSC).  the  duration  of  survival  after 
resuscitation,  survival  to  hospital  discharge,  and 
Pediatric  Overall  Performance  Category  scores 
at  the  time  of  discharge.  RESULTS:  During  the 
study  period,  5 1  patients  met  entry  criteria  and  had 
a  total  of  58  CPAs.  Twenty-one  patients  received 
HDE  during  resuscitation  from  24  arrests,  at  a  dose 
of  0. 1 2  ±  0.05  mg/kg  ( mean  ±  SD);  .10  patients 
received  SDE  during  resuscitation  from  .14  arrests, 
at  a  dose  of  0.01  ±0.01  mg/kg  (mean  +  SD).  The 
HDE  and  SDE  groups  were  not  significantly  dif- 
ferent in  terms  of  gender,  initial  cardiac  rhythm, 
location  of  CPA,  primary  diagnoses  at  the  time 
of  CPA,  initial  pH,  or  additional  resuscitation  med- 
ications received;  the  SDE  group  had  a  signifi- 
cantly higher  mean  age,  although  the  median  ages 
were  not  different.  Fourteen  of  24  resuscitations 
using  HDE  resulted  in  ROSC  (58'7r)  with  a  mean 
time  to  ROSC  of  19  minutes;  7  (29%)  of  24  led 
to  survival  for  24  hours,  and  6  (269r)  of  23  patients 
survi\'ed  to  hospital  discharge,  all  w  ith  moderate 
to  severe  neurologic  and  functional  inipainnent. 
Twenty-four  of  34  resuscitations  using  SDE 


resulted  in  ROSC  (71%)  with  a  mean  time  to 
ROSC  of  12  minutes;  17  (50%)  of  34  led  to  sur- 
vival for  24  hours;  and  7  (23%)  of  30  patients  sur- 
vived to  hospital  discharge,  4  with  mild  to  mod- 
erate neurologic  impairment.  No  significant 
differences  in  rates  of  ROSC,  survival  rates,  or 
Pediatric  Overall  Performance  Category  scores 
of  survivors  were  found  between  the  2  groups.  The 
mean  time  to  ROSC  was  significantly  longer  in 
the  HDE  group.  CONCLUSIONS:  In  this  study, 
the  use  of  HDE  did  not  improve  the  rates  of  ROSC, 
short-term  survival,  or  long-term  survival  after 
pediatric  in-hospital  CPA,  nor  did  it  improve  over- 
all outcome  scores.  Given  the  conflicting  evidence 
surrounding  possible  detrimental  effects  of  HDE 
use.  a  large,  blinded,  prospective  trial  of  HDE  use 
m  this  setting  is  necessary  to  clarify  the  appro- 
priate role  for  HDE  in  pediatric  resuscitation. 

Respiratory  Syncytial  \  Irus  (RS\  )  Immune 
(ilohulin  Intravenous  Therapy  for  RS\  Lower 
Respiratory  Tract  Infectl(m  in  Infants  and 
^  oung  Children  at  High  Risk  for  Severe  RSV 
Infections — WJ  Rodriguez.  \VC  Gruber.  RC 
Welliver.  JR  Groothuis.  EAF  Simoes.  HC  Meiss- 
ncr,  el  al,  for  the  Respiratory  Syncytial  Virus 
Immune  Globulin  Study  Group,  PcdiaUics  1997;99 
(3):454. 

OBJECTIVES:  To  evaluate  the  efficacy  of  liigh- 
titer  inti:avenous  nsspiratory  syncytial  vims  immune 
globulin  (RSVIG)  in  the  treatment  of  children  al 
high  risk  for  severe  RSV  infection  who  were  hos- 
pitalized with  proven  RSV.  METHODS:  Infants 
and  young  childien  younger  Ihan  2  years  with 
bronchopulmon;ir\  dysplasia,  chronic  lung  dis- 
ease, congenital  heart  disease,  or  prematurity  (< 
32  wk  gestational  age),  hospitalized  with  a  his- 
tory of  lower  respiratory  tract  infeclion  1  LRl  1  of 
less  than  4  davs.  were  enrolled  in  this  study. 


Patients  were  randomized  in  a  blinded  fashion  to 
receive  either  1 .5(X)  mg/kg  RSVIG  or  placebo  in 
equal  volumes.  They  were  evaluated  daily  for 
safety  and  respiratory  scores  and  for  RSV  nasal 
shedding.  RESULTS:  One  hundred  seven  high- 
risk  children  were  randomized — 54  in  the  RSVIG 
group  and  53  in  the  placebo  group.  Of  these  chil- 
dren. 5 1  in  each  group  were  considered  es  aluable. 
Children  w  ith  pulmonary  disea.se.  congenital  heart 
disease,  or  prematurity  were  equally  distributed 
between  the  2  U'eatment  groups.  However.  2 
important  differences  were  found  in  baseline  vari- 
ables between  the  2  groups:  there  were  more 
patients  in  the  placebo  group  who  had  histories 
of  previous  LRI  and  there  was  a  trend  tow  ard  more 
severe  disease  at  study  enu>  in  the  RSVIG  group. 
This  was  manifested  by  a  higher  entry  respiratory 
score  in  the  RSVIG  group  than  in  the  placebo 
group  (3.4  ±0.2  vs3.1  ±0.01 ).  .A  higher  proportion 
of  children  in  the  RSVIG  group  (47%)  ttian  in  the 
phicebo  group  (28%  )  required  intensive  care  at 
entry  and  mechanical  ventilation  at  study  entry 
(31%  RSVIG-treated  vs  18%  placebo-treated 
patients).  No  significant  difference  was  found 
between  groups  in  the  mean  unadjusted  duration 
of  hospitaliziition  ( RSVIG  guiup.  9. 1 0  ±  1 . 1 8  d;iys; 
control  group.  8. 1 7  ±  1 .08  days).  When  the  mean 
was  adjusted  for  entry  respiratory  score,  likewise, 
no  difierence  was  observed  between  each  group 
(8.41  ±  0.97  vs  8.89  ±  0.99  days).  The  lack  of  effi- 
cacy ob.served  in  the  study  primary  endpoint  was 
observed  in  all  diagnostic  groups.  No  differences 
between  the  RSVIG  and  placebo  groups  were 
observed  in  the  following  secondary  endpoints: 
duration  of  intensive  care  unit  stay,  duration  of 
intensive  c;tre  unit  stay  for  RSV.  mechanical  ven- 
tilation, or  supplemental  oxygen.  No  significant 
differences  in  adverse  events  were  reported  in  the 
RSVIG  group  ( 16  children)  when  compared  with 
the  cono-ol  group  ( 10  children).  CONCLUSION: 
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HeallhScan  didn't  invent 
tiie  vaived  iiolding  ciiamber. 


We  optimized  it. 


We  took  a  hard  look  at  the  leading  vaived  holding 
chamber.. .and  found  room  for  improvement  —  a  50% 
increase  in  volume.  This  extra  volume  means  more  fine 
particle  dose  is  available  for  inhalation.' 

Designed  to  Optimize  Drug  Delivery 

OptiChamber "  HealthScan's  vaived  holding  chamber, 
makes  available  more  of  the  smaller  medication  particles  — 
those  that  reach  deep  down  into  the  peripheral  ainways.'  ■ 
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RSVIG  treatmenl  was  sate  but  not  efficacious  in 
the  treatment  ot  cliildren  with  bronchopulmonary 
dysplasia,  congenital  heart  disease,  or  premature 
gestation  who  were  hospitalized  w  ith  RSV  LRl. 
See  the  relaled  coinmcnkirs :  Reducing  the  Mor- 
bidity of  iMwer  Respiratory  Tract  Infections 
Caused  by  Respiratory  Syncytial  Virus:  Still  .\o 
Answer — CG  Prober.  EEL  Wanf;.  Pediatrics 
lW7:99(.1).-472-475. 

Factors  Associated  with  Emergency  Depart- 
ment Dependence  of  Patients  with  Asthma — 

NA  H;inania.  A  David- Wang.  S  Kesten.  KR  Chap- 
man. Chest  1997;lll(2):2yn. 

BACKGROUND:  Dependence  on  crisis-oriented 
care  rather  than  continuous  ambulatory  care  for 
asthma  is  thought  to  contribute  to  asthma  mor- 
bidity and  mortality.  We  contrasted  the  charac- 
teristics of  patients  who  depend  on  emergency 
departmenl  (ED)  care  for  the  management  of  their 
asthma  exacerbations  to  the  characteristics  of 
patients  employing  self-management  plans  in  an 
ambulatory  setting.  METHODS:  In  prospective 
fashion,  we  used  a  structured  interview  and  charted 
information  to  survey  2  cohorts  of  patients  suf- 
fering from  an  acute  exacerbation  of  asthma:  those 
seen  in  a  hospital  ED  (n  =  801  and  those  seen  in 
an  ambulatory  asthma  care  facility  (Asthma  Cen- 
ter|AC])(n  =  40)at  the  same  hospital.  We  looked 
for  differences  in  socioeconomic  characteristics, 
asthma  severity,  asthma  knowledge,  and  asthma 
.self-management  skills  between  groups.  RE- 
SULTS: There  were  no  significant  differences  in 
mean  age  (SD)  (ED  vs  AC:  36.65  [13.8]  vs  40 
1 1 3.8]  yr)  or  female-to-male  ratio  (ED  vs  AC:  2/1 
vs  2.5/1 )  between  the  2  groups.  There  were  no 
major  differences  in  ethnic  origin,  educational  sta- 
tus, marital  status,  smoking  history,  employment 
status,  number  of  children  in  the  household,  pos- 
session of  an  extended  health  insurance  plan,  sick 
leave  benefits,  and  child  Ciire  availability  between 
the  2  groups.  Patients  seeking  BD  c;ire  were  more 
likely  to  have  resided  in  the  city  for  <  5  years  (34% 
vs  8%;  p  <  0.05).  and  more  likely  to  be  living  alone 
(35%  vs  15%;  p  <  0.05).  Significantly  more 
patients  from  the  ED  group  had  a  below  average 
gross  annual  income  (55%  vs  3%:  p  <  0.05).  There 
were  several  significant  differences  between 
groups  in  their  know  ledge  of  asthma  and  its  ther- 
apy. Most  striking.  79';*  ot  AC  patients  reported 
having  a  predetemiined  crisis  plan  ve^^us  just  23'* 
of  ED  patients  (p  <  0.(X)l ).  Although  measure- 
ments of  airflow  (percent  predicted  FEV| )  were 
significantly  lower  in  the  ED  group  than  the  AC 
group  (mean,  50%  vs  78.4%:  p  <  0.001 ),  other 
indexes  reflecting  the  degree  of  asthma  severity 
over  the  long  tcmi  such  as  past  use  of  oral  steroids, 
history  of  hospitali/ation,  or  ICU  admission  for 
a.sthma  ;uid  tlie  mean  total  days  of  disability  within 
the  preceding  year  were  not  significantly  differ- 
ent between  tlie  2  groups.  Most  of  the  ED  patients 
had  more  than  one  previous  visit  to  the  ED  for 
asthma  exacerbauon  within  the  preceding  year 


while  most  exacerbations  ol  AC  patients  had  t)een 
treated  in  the  ambulatoiy  care  setting.  Only  17% 
of  ED  patients  initiated  or  increased  inhaled  or 
oral  steroids  before  seeking  medical  care  versus 
m<y,  of  .^C  patients  (p  <  ().(K)I ).  CONCLUSION: 
We  conclude  that  a  subgroup  of  asthmatics  de- 
ix-iids  primarily  on  crisis-oriented  care  for  the  man- 
agement of  asthma.  These  patients  are  more  likely 
to  have  lower  income,  to  live  alone,  and  to  have 
resided  at  their  current  address  for  less  time  than 
patients  seeking  less  urgent  ambulatory  care.  More- 
over, such  patients  are  less  knowledgeable  about 
aslhma  and  its  management  and  are  less  likely  to 
have  a  predetermined  crisis  plan. 

Prehospitalization  Inhaled  Corticosteroid  Use 
in  Patients  with  COPD  or  Asthma — C  Jacke- 
vicius,  DP  Joyce,  S  Kesten.  KR  Chapman.  Chest 
1997;111(2):296. 

BACKGROUND:  Guidelines  for  the  trealment 
of  obstructive  lung  diseases  suggest  a  prim;iry  role 
of  inhaled  corticosteroids  (ICs)  in  asthma,  but  only 
a  minor  role  in  COPD.  However,  surveys  of  physi- 
cians' prescribing  habits  have  suggested  that  there 
is  little  difference  in  the  use  of  ICs  between  these 
2  conditions.  OBJECTIVES:  To  determine  the 
prevalence  of  IC  use  before  and  during  hospi- 
talization among  patients  w  ith  COPD  or  asthma. 
DESIGN:  Retrospective  chart  review.  SETTING: 
Tertiary  care  university  teaching  hospital.  PA- 
TIENTS: Adult  inpatients,  aged  18  or  older,  with 
physician-diagnosed  COPD  or  asthma.  MEA- 
SUREMENTS: Patient-reported  prescnption  drug 
use  at  hospital  admission,  and  medical  chart  record 
of  in-hospital  and  discharge  prescriptions.  RE- 
SULTS: Of  350  charts  reviewed.  102  patients  were 
admitted  to  the  hospital  for  unstable  COPD.  133 
patients  had  stable  COPD.  36  patients  were  ailmit- 
tcil  with  unstable  asthma,  and  79  patients  had  sta- 
ble asthma.  At  hospital  admission.  48'/;  of  unsta- 
ble COPD  patients.  26';;  of  stable  COPD  patients. 
56'/r  of  unstable  asthma  palicnls.  and  44'/;  of  sia- 
ble  asthma  patients  reported  having  a  current  pre- 
scription for  ICs.  The  proportion  of  all  asthmatic 
patients  reporting  a  current  prescription  for  ICs 
at  admission  (48% )  was  significantly  higher  than 
the  proportion  of  all  COPD  patients  receiving  an 
IC  at  admission  (35';i  I.  However,  there  was  no 
significant  difference  in  the  proportion  of  COPD 
and  asthma  patients  with  a  current  prescription 
of  any  form  of  corticosteroid  (oral  or  inhaled).  Tlic 
proportion  of  COPD  patients  likely  to  respond  to 
IC  therapy  is  significantly  different  from  the 
observed  use  at  hospital  admission.  CONCLU- 
SIONS: The  proportion  of  patients  found  to  be 
using  ICs  is  much  higher  than  the  proponioii 
expected  to  respond.  There  was  little  dilTeicncc 
in  the  use  of  ICs  tor  asthma  and  COPL5  patients 
at  hospital  admission.  Most  COPD  patients  using 
an  IC  were  receiving  the  regimen  on  adnnssion 
to  hospital,  indicating  that  there  is  need  for  edu- 
cation in  tlie  community  ;md  in  the  hospital  ix;gard- 
ing  use  of  ICs  in  COPD  patients. 


Incidence  and  Outcomes  of  Asthma  in  the 
Elderly:  A  Population-Based  Study  in  RiK-hes- 
ter.  Minnesota—  BA  Bauer.  CE  Reed.  J\N  t  un- 
ginger.  PC  Wollan.  MD  Silverslein.  Chest  1997; 
lll(2):.3()3. 

OBJECTIVE:  To  estimate  the  incidence  of  asthma 
in  an  elderly  population  and  to  describe  the  clin- 
ical characteristics,  u.se  of  health  services,  and  long- 
temi  survival  of  persons  with  onset  of  asthma  after 
age  65  years.  DESIGN:  Retrospective  cohort 
study.  SETTING:  RiKhester.  Minn.  PATIENTS: 
All  Rochester.  Minn,  residents  age  65  years  or 
older  who  met  criteria  for  onset  of  definite  or  prob- 
able asthma  from  1964  through  1983.  INTER- 
VENTIONS: None.  MEASUREMENTS  &  RE- 
SULTS: Ninety-eight  Rochester  residents  (52 
female,  46  male)  with  onset  of  asthma  at  or  after 
age  65  years  were  identified.  The  age-  and  sex- 
adjusted  incidence  was  95/IO().()()0  (95%  confi- 
dence interval.  76  to  1 15/10().(HX)).  The  age-spe- 
cific incidence  of  asthma  was  103/100.000  in 
residents  aged  65  to  74  years.  81/I(KUKK)  in  those 
aged  75  to  84  years,  and  58/l(H).()0(l  iii  residents 
older  than  85  years.  Only  1 1%  had  allergy  skin 
tests.  24'7f  had  at  least  1  office  peak  flow  mea- 
surement, and  43%  had  at  least  1  spirometry  mea- 
surement. After  the  diagnosis  of  asthma,  40%  had 
unscheduled  ambulatory  visits,  22%  had  emer- 
gency department  visits,  and  42%  had  at  least  I 
hospitalization  for  asthma.  Observed  sun  ival  was 
not  significantly  diflerent  from  e\[)ected  survival. 
CONCLUSIONS:  Asthma  is  common  in  the 
elderly.  Diagnostic  evaluation  was  less  intensive 
than  present  guidelines  recommend.  Following 
the  diagnosis  of  asthma,  a  substantial  proportion 
of  these  individuals  required  unscheduled  ambu- 
latory visits,  emergency  department  visits,  or  hos- 
pitiiliziitions.  .Asthma  with  onset  after  age  65  years 
was  not  associated  w  ilh  reduced  survival. 

I  jmg- Tenii  Change  in  Exercise  Capacity,  Body 
.Mass.  and  Pulmonary  Function  in  Adults  h  ith 
Cystic  Fibrosis — AJ  Moorcrofi,  MH  Dodd.  AK 
Webb.  Chest  1997:1 1 1(2):338. 

OBJECTIVES:  Cross-sectional  studies  in  patients 
with  cystic  fibrosis  (CF)  have  shown  that  exer- 
cise capacity  is  correlated  with  pulmonary  func- 
tion and  body  mass.  We  have  examined  whether 
the  same  relationships  are  seen  longitudinally  in 
adults  with  CF.  DESICiN:  Subjects  who  first  per- 
formed progressive  maximal  cycle  ergometry 
between  1986  and  1989  were  retested  using  an 
identical  protiKol  a  mean  of  6.3  years  later.  PAR- 
TICIPANTS &  SETTING:  Adults  with  CF  at- 
tending a  regional  center.  MEASUREMENTS  & 
RESULTS:  Tlie  principal  exercise  measures  were 
peak  oxygen  uptake  (Vo.^-j,).  ventilation  ( Vijpeak). 
oxygen  saturation,  and  heart  rate.  Spirometry, 
weight,  and  height  were  also  recorded  at  each  time 
point.  At  baseline,  subjects  had  a  mean  age  of  19.8 
years,  body  mass  index  (BMIl  of  19.0,  FEVi  of 
69%  predicted,  Vo.pcat  of  1 .56  L/niin.  and  Vn,pcak 
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of  48.9  L/min.  At  repeated  testing  after  a  mean 
interval  of  6.3  years,  the  FEVi  had  fallen  sig- 
nificantly to  54<7f  predicted  (p  <  0.001 )  and  the 
BMI  had  risen  significantly  to  a  mean  of  20.9  (p 
<  0.001 ).  There  were  no  significant  differences 
in  Voipeak  or  VEpeak,  although  VEpeak  was  a  sig- 
nificantly higher  proportion  (729<:  vs  61  "71)  of  pre- 
dicted maximal  voluntary  ventilation.  CONCLU- 
SIONS: Adults  with  inild  to  moderate  pulmonary 
dysfunction  were  able  to  increase  body  mass  and 
maintain  Vo:peak  despite  a  declining  FEV|.  Vo;pcak 
was  not  reduced  by  the  decrease  in  FE V  i  because 
VEpeak  ws  Unaffected.  Improved  nutrition  may 
have  contributed  to  maintaining  fitness. 

The  Clinical  Efficac)  of  Combination  Nebu- 
lized Anticholinergic  and  Adrenergic  Broncho- 
dilators  vs  Nebulized  Adrenergic  Broncho- 
dilator  AJone  in  Acute  Asthma — JM  FitzGerald, 
A  Gninfeld,  PD  Pare.  RD  Levy.  MT  Newhouse, 
R  Hodder.  KR  Chapman,  and  the  Canadian  Com- 
bivem  Study  Group.  Chest  1997;  1 1  l(2):3l  1. 

The  role  of  ipratropium  bromide  as  adjunct  ther- 
apy to  /J-agonists  in  acute  asthma  is  uncertain. 
We  therefore  decided  to  compare  the  use  of  3  mg 


of  salbutamol  sulfate  alone  versus  3  mg  salbu- 
tamol  sulfate  with  O..*;  mg  ipratropium  bromide 
in  patients  with  acute  asthma.  Patients  present- 
ing with  acute  asthma  and  an  FEV|  <  l()9r  pre- 
dicted were  randomized  to  a  single  combination 
treatment  versus  salbutamol  alone.  All  patients 
received  supplemental  oxygen  and  methylpred- 
nisolone,  125  mg,  LV.  Baseline  measurements 
were  repeated  at  45  and  90  minutes  and  these 
included  spirometry,  oximetry,  and  vital  signs. 
A  total  of  952  patients  were  screened  of  whom 
342  patients  were  deemed  eligible  and  were  ran- 
domized in  2  groups  of  1 7 1  patients.  The  mean 
ISE)  age  was  30  years  (0.9)  versus  29  years  (0.7). 
women.  103  (60.2%)  versus  110  (64'7r).  81 
(47.47<-)  never-smoked  versus  83  (48.59!-).  and 
duration  of  asthma  in  years  16.0  (0.8)  versus  16.6 
(0.8)  were  no  different  in  the  combination  ver- 
sus salbutamol-alone  group,  respectively.  Like- 
wise, there  was  no  significant  difference  in  asthma 
therapy  received  in  the  24  hours  prior  to  pre- 
sentation; most  notably.  151  (88.3%)  versus  153 
(89.5%)  received  inhaled  /J-agonists  in  that  penod. 
Baseline  FEV I  was  1.62  L  (0.05  L)  versus  1.53 
L  (0.03  L).  and  median  time  to  treatment  being 
received  was  no  different  between  both  groups. 


Both  treatment  arms  improved  significantly.  The 
increase  in  FEV|  in  the  combination  group  was 
0.61  L  (0.04  L)  and  in  the  salbutamol-alone  group 
was  0.52  L  (0.04  L)  at  90  minutes.  There  was  a 
U-end  tow;ird  greater  bronchixiilatation  in  tlie  com- 
bination group,  but  this  did  not  reach  statistical 
significance.  Fewer  hospitalizations.  5.9%  ver- 
sus 1  1 .2%.  occurred  in  the  combination  group, 
but  this  did  not  reach  statistical  significance.  In 
conclusion,  this  large  multicenter  study  failed  to 
show  a  significantly  better  response  to  a  com- 
bination of  salbutamol  and  ipratropium  bromide 
versus  salbutamol  alone. 

The  Impact  of  (iender  on  Outcome  from 
Mechanical  Ventilation — MH  Kollef.  JD 
O'Brien.  P  Silver.  Chest  1997;1 1 1(2);434. 

OBJECTIVE:  To  determine  the  relation  of  gen- 
der to  outcome  for  patients  requiring  mechani- 
cal ventilation.  DESIGN:  A  prospective  cohort 
study.  SETTING:  Medical  and  surgical  ICUs  in 
2  university-affiliated  teaching  hospitals.  PA- 
TIENTS: Three  hundred  fifty-seven  patients 
requiring  mechanical  ventilation.  INTERVEN- 
TIONS: Prospective  patient  surveillance  and  data 
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To  celebrate  its  50th  year, 
the  AARC  is  offering 
several  anniversary  items  to 
commemorate  this 
important  milestone  in 
respiratory  care.  There's 
no  time  like  1997  —  the 
AARC's  50th  year  —  to 
show  your  pride  in  the 
respiratory  care  profession. 


50th  Anniversary  Poster 

A  This  17"  by  IT  poster  is  a  collage  of  photos  that  showcase  the  last 
50  vears  of  the  respiratory  care  profession. 

ItemANlS  $6  ($10  nonmembers) 

Business  Card  Holder 

B  Black  leatherette  business  card  holder  displays  the  50th  anniversary 
logo  in  gold.  Great  place  to  keep  those  business  cards  handy! 

ltemAN16  S5  (S7. 50  nonmembers) 


To  Order  by  Credit  Card  or  Purchase  Order,  Call  the  AARC  at  (972)  243-2272. 


Brass  Money  Clip 

D  This  brass  money  clip,  etched  with  the 
50th  anniversary  logo  in  dark  blue,  holds     D 
bills  securely  in  your  pocket.  Classic 
souvenir  of  the  AARC's  50  years. 

ItemANIO  S10  ($15  nonmembers) 


Anniversary  Polo  Shirt 

C  Walk  around  in  style  in  this  cotton 
knit  polo-style  shirt  with  embroidered 
50th  anniversary  logo.  This  banded- 
sleeve  shirt  has  a  four-button  placket 
and  knit  collar.  Forest  green  only. 
Sizes  L,  XL,  and  XXL. 

ItemANIS  $45  ($60  nonmembers) 


Letter  Opener 

E  Open  \our  mail  with  ease.  Letter  opener  features  the  50th 
anniversary  logo. 

ItemANI?  $1  ($1.50  nonmembers) 

E-Cylinder  Key  Ring 

F  Carrv  vour  keys  on  this  soft  vinyl  e-cylinder-shaped  key  ring. 
ltemAN14  $1  ($1.50  nonmembers) 


50th  Anniversary  Video 


C  This  17-minute  video  traces  the 
AARC's  history  since  its  birth  in 
1947  as  the  Inhalational  Therapy 
Association. 

ltemAN19  $10  ($15  nonmembers) 


Fax  Your  Order  24  Hours  a  Day  to  (972)  484-272:  or   .172)  484-6010. 
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50th  Anniversary 
Jansport  Backpack 

A  Nothing  speaks  quality 
and  durability  like  a 
Jansport  Backpack. 
Available  in  black  with  a 
brown-suede  bottom  and 
the  AARC's  50th 
anniversary  logo 
embroidered  m  gold. 
Rot)my  inside,  with  outside 
zipper  pocket. 
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collection.  MEASUREMENTS  &  RESULTS: 
The  primary  outcome  measure  was  hospital  mor- 
tality. Secondary  outcome  measures  included  need 
for  reintubation.  hospital  and  ICU  length  of  stay, 
duration  of  mechanical  ventilation,  and  hospital 
charges.  The  hospital  mortality  rate  for  women 
(n  =  1 89)  was  significantly  greater  than  the  hos- 
pital mortality  rate  for  men  (n  =  168)  (28.0%  vs 
1 7.3%;  p  =  0.01 6).  This  diflerence  in  hospital  mor- 
tality was  observed  despite  simihir  baseline  demo- 
graphic characteristics,  severity  of  illness,  indi- 
cations for  mechanical  ventilation,  and  number 
of  dysfunctional  organ  systems  in  these  2  groups 
of  patients.  The  duration  of  mechanical  ventila- 
tion and  ICU  length  of  stay  was  also  significantly 
longer  for  female  patients  compared  with  male 
patients  (p  <  0.056).  In  a  logistic-regression  analy- 
sis, female  gender  was  found  to  be  independently 
associated  with  hospital  mortality  (adjusted  odds 
ratio  lAORl  =  2.38: 95%  confidence  inter\'al  [CI] 
=  1 .70-3.35;  p  =  0.01 0).  The  presence  of  ARDS 
(AOR  =  10.69;  95%  CI  =  5.86  to  19.51:  p  < 
0.001 ).  the  number  of  dysfunctional  organ  sys- 
tems (AOR  =  2.07;  95%  CI  =  1.78-2.41;  p  < 
0.00 1).  Acute  Physiology  and  Chronic  Health 
Evaluation  (APACHE)  II  predicted  mortality 
(AOR=  1.15;  95%  CI  =  1. 1 1-1.19:  p  <  0.001). 
and  patient  age  (AOR  =  1 .04;  95%  CI  =  1 .03  to 
1 .06;  p  <  0.001 )  were  also  found  to  be  indepen- 
dently associated  with  hospital  mortality.  The 
number  of  dysfunctional  organ  systems  present 
at  the  start  of  iiiechaniciU  ventilation  was  the  major 


independent  predictor  of  hospital  mortality  (54% 
of  total  e.xplanatory  power).  Patient  gender  was 
the  least  important  independent  predictor  of  hos- 
pital mortality  (5%  of  total  explanatory  power). 
CONCLUSIONS:  In  this  patient  cohort,  women 
requiring  mechanical  ventilation  were  at  greater 
risk  for  hospital  mortality  than  men.  Physicians 
should  be  aware  that  outcome  differences  accord- 
ing to  gender  can  occur  when  evaluating  or  design- 
ing clinical  trials  involving  mechanically  venti- 
lated patients.  Future  studies  are  necessary  to 
determine  the  general  applicability  of  these  find- 
ings and  to  identify  explanations  for  such  observed 
gender-specific  differences  in  outcome. 

Prolonged  "Phantom"  .Square  Wave  Capno- 
graph  Tracing  after  Patient  Disconnection  or 
Extubation:  Potential  Hazard  Associated  with 
the  Siemens  Servo  9()(k'  Ventilator — Y  Ginosar, 
D  Baranov.  Anesthesiology  I997;86(3):729. 

BACKGROUND:  The  authors  report  on  the 
appearance  of  misleading  square  wave  "phantom" 
capnograph  tracings  for  approximately  3  minutes 
after  disconnection  from  the  Siemens  Servo  9lX)c 
ventilator.  A  series  of  experiments  are  described 
to  examine  the  mechanism  of  this  phenomenon. 
METHODS:  Patients  were  ventilated  using  the 
Siemens  Servo  900c  ventilator  with  the  follow- 
ing settings:  minute  volume.  5  L/min;  respiratory 
rate,  8  breaths/minute:  PEEP.  0  cm  H;0;  trigger 
sensitivity.  20  cm  HiO.  The  ventilator  was  con- 


nected to  the  Siemens  Ser^o  Evac  180  evacua- 
tion system  (25  L/min  on  evacuation  flowmeter). 
Airway  pressure  and  capnography  were  recorded 
at  the  Y  piece  during  ventilation  and  after  dis- 
connection. A  back-up  ventilator  w as  used  to  sup- 
port the  patient  during  disconnection  of  the  ven- 
tilator being  studied.  RESULTS:  Initially,  the 
"phantom"  capnograph  tracing  clo.sely  resembled 
the  square  wave  capnograph  tracing  before  dis- 
connection, but  the  amplitude  and  shape  of  the 
waveform  gradually  decayed.  Based  on  experi- 
ments described  in  this  article,  the  authors  show 
that  the  carbon  dioxide  for  the  "phantom"  capno- 
graph U-acing  comes  from  the  gas  exhaled  by  the 
patient  in  the  last  breaths  before  disconnection  and 
which  is  present  in  both  the  expiratory  tubing  and 
in  the  evacuation  system.  TTie  small  pressure  gra- 
dient between  the  exhaust  reservoir  and  the  atmo- 
sphere causes  reverse  flow  of  expired  gas  after 
disconnection,  when  both  the  nonreturn  flap  valve 
at  the  exhaust  outlet  is  open  (due  to  minimal  valve 
incompetence)  and  when  the  expiratory  servo 
\  alve  is  open  ( in  the  absence  of  positive  end-expi- 
ratory pressure).  This  continuous  reverse  flow  is 
detected  by  the  capnograph  but  is  interrupted  inter- 
minently  by  each  attempted  positive  pressure  ven- 
tilation, thereby  creating  a  "phantom"  capnograph. 
CONCLUSIONS:  After  accidental  disconnection 
of  the  patient  from  the  breathing  system,  or  after 
accidental  extubation  of  the  trachea,  the  "phan- 
tom" capnograph  is  likely  to  confuse  even  an  expe- 
rienced anesthesiologist  into  the  mistaken  belief 
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thai  his  rapidly  deteriorating  patient  is  being  \  en- 
tilated  adequate!) .  Se\eral  potential  mechanisms 
to  eliminate  this  phenomenon  iire  outlined,  includ- 
ing the  avoidance  of  zero  positive  end-expirator\ 
pressure.  "Phantom"  capnography  provides  an 
illustration  of  the  dangers  of  using  monitoring  tech- 
niques, however  reliable,  as  a  substitute  for  vig- 
ilant clinical  observation. 

Inaccuracies  of  Nitric  Oxide  Delivery  Systems 
during  Adult  Mechanical  \  cntilation — H  Ima 

n;ika.  D  Hess.  M  Kiniise.  LM  Bigatello.  RM  Kac- 
marek.  W  Steudel.  WE  Hiirtbrd.  Anesthesiology 
1997;86(3l:676. 

BACKGROUND:  Various  systems  to  adminis- 
ter inhaled  nitric  oxide  (NO)  have  been  used  in 
patients  and  experimental  animals.  We  used  a  lung 
model  to  evaluate  ."i  NO  delivery  systems  during 
mechanical  ventilation  with  various  ventilatory 
patterns.  METHODS:  An  adult  mechanical  ven- 
tilator was  attached  to  a  test  lung  configured  to 
separate  inspired  and  expired  gases.  Four  injec- 
tion systems  were  evaluated  with  NO  injected 
either  into  the  inspiratory  circuit  90  cm  proximal 
to  the  Y  piece  or  directly  at  the  Y  piece  and  deliv- 


ered either  continuously  or  only  during  the  inspi- 
raton  phase.  Altemativ  eh .  NO  w  as  mixed  « ith 
air  using  a  blender  ;md  delivered  to  the  high-pres- 
sure air  inlet  of  the  ventilator.  Nitric  oxide  con- 
centration was  measured  from  the  inspiratory  limb 
of  the  ventilator  circuit  and  the  tracheal  level  using 
rapid-  and  slow-n;sponse  cheniiluminescence  ana- 
lyzers. The  ventilator  was  set  for  constant-flow 
volume  conU-ol  ventilation,  pressure  control  \ en- 
Illation,  pressure  support  ventilation,  or  synchro- 
nized intermittent  mandatory  ventilation.  Tidal 
volumes  of  O.-'i  L  and  1  L  were  evaluated  with 
inspiratory  times  of  1  second  and  2  seconds.  RE- 
SULTS: The  system  that  premixed  NO  proximal 
to  the  ventilator  was  the  only  one  that  maintained 
constant  NO  delivery  regardless  of  ventilatory 
pattern.  The  other  systems  delivered  variable  NO 
concentration  during  pressure  control  ventilation 
and  spontaneous  breathing  modes.  Systems  that 
injected  a  continuous  How  of  NO  delivered  peak 
NO  concentrations  greater  than  the  calculated 
dose.  These  variations  were  not  apparent  when 
a  slow-response  cheniiluminescence  analyzer  was 
used.  CONCLUSIONS:  NO  delivery  systems  that 
inject  NO  at  a  constant  rate,  either  continuously 
or  during  inspiration  only,  into  the  inspiratory  limb 
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of  the  ventilator  circuit  produce  highly  variable 
and  unpredictable  NO  deli\  ery  when  inspiratory 
How  is  not  constant.  Such  systems  may  deliver 
a  very  high  NO  concentration  to  the  lungs,  u  liich 
is  not  accurately  reflected  by  measurements  per- 
formed \sith  slow-response  analyzers. 

Comparison  of  Cuffed  and  I'ncuffed  Endo- 
tracheal Tubes  in  Young  Children  during  (ien- 
eral  Anesthesia— HH  Khine.  DH  Corddry.  RG 
Kettrick.  TM  Martin.  JJ  McCloskey.  JB  Rose,  ct 
al.  Anesthesiology  1997;86(-1):627. 

BACKGROUND:  Uncuffed  endotracheal  tubes 
are  routinely  used  in  young  children.  This  study 
tests  a  formula  for  selecting  appropriately  sized 
cuffed  endotracheal  tubes  and  compares  the  use 
of  cuffed  versus  uncuffed  endotracheal  tubes  for 
patients  whose  lungs  are  mechanically  ventilated 
during  anesthesia.  METHODS:  Full-term  new- 
boms  and  children  I  n  =  488 )  through  8  years  of 
age  \\  ho  required  general  anesthesia  and  tracheal 
mtubation  were  assigned  randomly  to  recei\  e  either 
a  cuffed  tube  sized  by  a  new  formula  [size  (mm 
internal  diameter)  =  (age/4)  -1-  3|.  or  an  uncuffed 
tube  sized  by  the  modit"ied  Cole's  formula  (size 
(mm  internal  diameter)  =  (age/4)  -l- 4].  The  num- 
ber of  intubations  required  to  achieve  an  appro- 
priately sized  tube,  the  need  to  use  more  than  2 
L  min'  fresh  gas  tlow .  the  concenO^tion  of  nitrous 
oxide  in  the  operating  room,  and  the  incidence  of 
croup  v\ere  compared.  RESULTS:  Cuffed  tubes 
selected  by  our  fomiula  were  appropriate  for  99% 
of  patients.  Uncuffed  tubes  selected  by  Cole's  for- 
mula were  appropriate  for  77%  of  patients  (p  < 
0.001).  The  lungs  of  patients  with  cuffed  tubes 
were  adequately  ventilated  with  2  L  ■  min  '  fresh 
gas  flow,  whereas  11%  of  those  with  uncuffed 
tubes  needed  greater  fresh  gas  flow  (p  <  0.001 ). 
Ambient  nittous  oxide  concentration  exceeded  25 
parts/million  in  37%  of  cases  with  uncuffed  tuties 
and  in  0%  of  cases  with  cuffed  tubes  (p  <  0.001 ). 
Three  patents  in  each  group  were  created  for  croup 
symptoms  (1.2%  cuffed;  1.3%  uncuffed).  CON- 
CLUSIONS: Our  formula  for  cuffed  nibe  selec- 
tion is  appropriate  for  young  children.  Advantages 
of  cuffed  endotracheal  tubes  include  avoidance 
of  repeated  laryngoscopy,  use  of  low  fresh  gas 
flow,  and  reduction  of  the  concentration  of  anes- 
thetics detectable  in  the  operating  room.  We  con- 
clude that  cuffed  endotracheal  mbes  may  be  used 
routinely  during  controlled  ventilation  in  full-term 
newborns  and  children  during  anesthesia. 

Failure  of  Three  Decision  Rules  To  Predict  the 
Outcome  of  In-Hospital  Cardiopulmonary 
Resuscitation — MH  Ebell,  JA  Kruse,  M  Smith, 
J  Novak,  J  Drader-Wilcox.  Med  Decis  Making 
1997:17:171. 

The  objective  of  this  smdy  was  to  evaluate  3  deci- 
sion-support tools  (the  Pre- Arrest  Morbidity  or 
P.AM  score,  the  Prognosis  After  Resuscitation  or 
PAR  score,  and  the  Acute  Physiology  and  Chronic 
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Oliver  Wendell  Holmes  said  that  once 
stretched  by  a  new  idea,  the  human 
mind  never  regains  its  original 
dimensions.  For  me,  being  a  member  of  the 
American  Association  for  Respiratory  Care 
has  greatly  contributed  to  the  expanding  of 
my  mind  by  helping  me  achieve  a  rewarding 
career  in  respiratory  care. 

I  joined  the  AARC  as  a  student  member  in 
1974  because  my  professors  expected  it. 
However,  as  I  began  to  receive  new  ideas,  I 
came  to  realize  that  being  a  member  of  the 
AARC  was  fundamental  to  becoming  a  true 


professional.  Through  active  membership,  I 
have  been  able  to  stay  abreast  of  the  ever- 
increasing  information,  technology,  and 
reforms  in  respiratory  care.  I  have  also  been 
able  to  contribute  ideas  of  my  own  by 
participating  in  AARC  conferences, 
moderating  the  annual  Open  Forum,  and 
serving  as  a  House  of  Delegates  Officer  and 
as  a  Respiratory  Care  Editorial  Board 
member.  Today,  I  encourage  my  students  to 
join  the  AARC  as  part  of  their  becoming  a 
respiratory  care  professional.  Respiratory 
Care,  AARC  Times,  Clinical  Practice 
Guidelines,  conference 
proceedings,  and  networking  with 
other  health  professionals  are 
excellent  resources  for  all 
respiratory  care  practitioners. 
I  believe  that  its  wealth  of 
knowledge  is  the  AARC's  most 
important  benefit.  For  all  of  us, 
the  AARC  is  an  opportunity  to 
expand  our  minds  and  to 
realize  our  full  potential  as 
respiratory  care 
professionals. 

Shelley  C.  Mishoe,  PhD,  RRT 
Augusta,  Georgia 
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Health  Evaluation  or  APACHE  III  score!  for  their 
abilities  to  predict  the  outcomes  of  in-hospital  Ciir- 
diopulmonar>  resuscitation  (CPR).  The  medical 
records  of  all  656  adult  inpatients  undergoing  CPR 
during  a  2-to-3-year  period  in  3  large  hospitals 
were  retrospectively  reviewed,  and  demographic 
and  clinical  \ariables  were  abstracted.  Of  656 
patients  undergoing  resuscitation.  248  (37.8%) 
survived  the  resuscitation  attempt  long  enough 
to  be  stabilized  ( immediate  sur\'ival  I.  but  only  35 
(5.39^ )  sur\'ived  to  discharge.  Only  1 1  patients  had 
PAM  scores  higher  than  8.  none  of  whom  sur\  is  ed 
to  discharge;  1 3 1  patients  had  PAR  scores  above 
8.  of  whom  6  survived  to  discharge.  The  PAR 
score  and  the  AP.'XCHE  III  score  had  the  great- 
est areas  under  the  receiv  er  operating  character- 
istic curves  (when  predicting  the  outcome  of  sur- 
vival to  discharge),  although  no  individual  area 
for  either  outcome  was  greater  than  0.6.  None  of 
the  decision-suppoil  tcxils  studied  w  as  able  to  eftec- 
lively  discriminate  between  survivors  and  non- 
survivors  for  the  outcomes  of  immediate  surv  i\  al 
and  survival  to  discharge  following  in-hospital 
CPR.  This  is  consistent  with  previous  work  uti- 
lizing the  APACHE  H  score,  which  did  not  iden- 
tify a  threshold  above  which  patients  did  not  ben- 
efit from  CPR.  The  findings  for  the  PAR  score 
and  the  P.'XM  score  stand  in  contrast  to  previous 
studies  that  found  them  to  he  potentially  useful 
decision  rules.  Further  work  is  needed  to  develop 
a  decision-support  tool  that  better  discriminates 
between  survivors  and  non-survivors  of  in-hos- 
pital CPR. 

Environmental  Tobacco  Smoke:  A  Hazard  to 
Children  (Statement) —  American  Academy  of 
Pediatncs.  Committee  on  Environmental  Health. 
Pediatncs  1997;99(4):639. 

Results  of  epidemiologic  studies  provide  strong 
evidence  that  exposure  of  children  to  environ- 
mental tobacco  smoke  is  associated  w  ith  increased 
rates  of  lower  respiratory  illness  and  increased  rates 
of  middle  ear  effusion,  asthma,  and  sudden  infant 
death  syndrome.  Exposure  during  childhood  may 
also  be  associated  with  de\  elopment  of  cancer  dur- 
ing adulthood.  This  statement  reviews  the  health 
effects  of  en\  ironmental  tobacco  smoke  on  chil- 
dren and  offers  pediatricians  a  strategy  for  pro- 
moting a  smoke-free  environment. 

Decreasing  Smoking  Prevalence  during  Preg- 
nancy in  Sweden:  The  Effect  on  Small-for-Ges- 
tational-.\ge  Births — S  Cnaningius.  Bengt  Hag- 
lund.  .\m  J  PublicHealth  1997;87(3):410. 

OBJECTTVE:  This  study  examined  whether  recent 
changes  in  smoking  pre\  alence  among  pregnant 
women  have  affected  risks  of  small-for-gestational- 
age  births.  N1ETH0DS;  With  data  for  all  live  sin- 
gle births  in  Sweden  from  1983  through  1992  (n  = 
1,048.139).  odds  ratios  [ORs]  and  attributable  risks 
of  smaU-for-gestational-age  births  w  ere  calculated 
for  1983  through  1985.  1986  through  1989.  and 


1990  through  1992.  RESULTS:  Daily  smoking 
decreased  from  29.40f  m  1983  to  21.8';r  in  1992. 
For  the  3  time  penods.  the  ORs  of  small-for-ges- 
tational-age  births  by  maternal  smoking  were 
almost  identical:  1  -9  cigarettes/day  OR  =  2.1  or 
2.2:  for  >  10  cigarettes/day.  OR  =  2.8.  The 
attributable  risk  of  smoking  for  small-for-gesta- 
tional-age  births  declined  from  26.2'7f  in  1983 
through  1985  to  20.9%  in  1990  through  1992. 
CONCLUSIONS:  The  findings  point  to  a  trtie 
decrease  in  tobacco  exposure  during  pregnancy 
and  a  reduction  in  the  attributable  risk  for  small- 
for-gestational-age  births. 

Effects  of  Obesitv  and  Fat  Distribution  on  Ven- 
tilatory Function:  The  Normative  Aging  Study 

— R  Lazarus.  D  Spamiu.  ST  Weiss.  Chest  1997: 
1II(4):S9I. 

OBJECTIVE:  Although  the  influence  of  obesity 
on  ventilators  function  has  long  been  recognized, 
the  nature  of  the  relationship  and  the  mechanisms 
are  not  yet  clear.  The  purpose  of  this  report  w  as 
to  examine  the  effects  of  overall  obesity  and  fat 
distribution  on  ventilatory  function.  METHODS: 
Multiple  measurements  over  >  30  years  from  507 
subjects  with  lifelong  tobacco  consumption  of  < 
1  pack-year  were  analyzed  separately  in  5  age 
decades  from  30  to  79  years.  FVC.  FEV|.  ratio 
of  FEV|  to  FVC.  and  maximal  midexpiratory  flow- 
rate  (MMEF)  were  each  adjusted  for  age  and 
stamre.  Relative  adiposity  (or  obesity  )  was  assessed 
using  the  body  mass  index  (BMI).  Subscapular 
skinfold  thickness,  abdominal  girth,  and  the  ratio 
of  abdominal  girth  to  hip  breadth  (AG/HB)  were 
used  as  measures  of  body  fat  distribution.  Mul- 
tiple linear  regression  was  used  to  explore  the 
effects  of  overall  adiposity  and  body  fat  distribution 
on  ventilators  function.  RESl'LTS:  BMI  was  pos- 
itively associated  with  the  ratio  of  FEVi  to  FVC 
at  all  ages  (p  <  0.01 ).  and  negatisely  svith  FVC 
and  MMEF  betsveen  40  and  69  years  (p  <  0.01 ). 
After  adjustment  for  BMI.  subscapular  skinfold 
thickness  was  negatively  associated  with  both  FVC 
and  FEVi  (p  <  0.02)  among  men  aged  30  to  59 
years,  whereas  AG/HB  was  negatisely  associated 
svith  FVC  and  FEV  ]  in  men  aged  50  to  59  years 
onls  (p  <  O.OOO;).  CONCLUSIONS:  Bodv  fat  dis- 
tribution has  independent  effects  on  ventilatory 
function  after  adjustment  for  overall  obesity  in 
men.  The  finding  that  age  modifies  this  associ- 
ation has  implications  for  future  research.  See  the 
related  editorial:  Obesity  and  Pulmonary  Func- 
tion: More  or  Less  ?  DY  Sue.  Chest  1 997: 1 1 1(4}: 
844-845. 

Interest  of  a  Therapeutic  Optimization  Strat- 
egy in  Severe  .\RDS — N  Guinard.  S  Beloucif. 
C  Gatecel.  J  Mateo.  D  Payen.  Chest  1997:1 1 1 
(4):  1000. 

OBJECmVE:  Evaluate  the  interest  of  the  response 
to  a  therapeutic  optimization  as  a  predictor  of  prog- 
nosis in  .•\RDS.  DESIGN:  Prospective  study.  SET- 


TING: ICU  of  a  University  Hospital.  PATIENTS: 
Thirty-six  con.secutise  patients  svith  severe  ARDS 
addressed  for  extracorporeal  carbon  dioxide 
removal  lECCO^R).  INTERVENTIONS:  We 
studied  the  response  during  the  first  2  days  after 
arrival  to  the  therapeutic  optimization  strategy  con- 
sisting in  a  combination  of  the  following:  ( I ) 
decrease  in  extravascular  lung  water  (diuretics  or 
hemofiltration);  (2)  selection  of  the  best  ventilators- 
mode:  (3)  permissive  hypercarbia;  and  (4)  cor- 
rection of  hypoxemia  by  alveolar  recmiuiient.  addi- 
tional continuous  oxygen  insufflation,  body  posi- 
tion changes  ( prone  position),  inhaled  nitric  oxide, 
enhancement  of  hypoxic  pulmonary  vasocon- 
striction with  almilrine.  and  drainage  of  pleural 
or  mediastinal  effusions.  In  patients  remaining 
severely  hypoxemic  despite  these  modalities, 
ECCO:R  w  as  then  proposed.  MEASUREMENTS 
&  RESULTS:  Thirty-six  patients  were  addressed 
after  8.3  ±  5.5  days  of  mechanical  ventilation.  On 
arrival,  mean  simplified  acute  physiologic  score 
was  46.8  ±  14.2.  multiple  system  organ  failure 
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score  was  1 .8  ±  1 .6.  Murray  score  was  3.4  ±  0.4, 
PaO;  was  75.3  +  3 1 .3  (fraction  of  inspired  oxygen 
[F102I  = ')  for  a  positive  end-expiratory  pressure 
level  of  12.3  ±  3.4  cm  H^O.  Nineteen  of  36  palienLs 
improved  their  gas  exchange  within  2  days  and 
their  mortality  was  21%.  The  17  remaining  patients 
did  not  improve  Pao.^io.-;  PaCO;  and  airway  pres- 
sures remained  high  and  their  mortality  was  88%. 
This  different  response  to  therapeutic  optimiza- 
tion appeared  using  stepwise  logistic  regression 
as  the  most  predictive  factor  for  mortality  (p  < 
0.05).  CONCLUSIONS:  In  patients  with  severe 
ARDS.  the  response  to  an  early  performed  ther- 
apeutic optimization  used  to  improve  hypoxemia 
appeared  to  be  a  highly  discriminant  factor  dis- 
tinguishing decea-sed  from  survi\  ing  patients.  Siv 
the  relalecl  edilorial:  Rescue  Therapy  for  the 
Acute  Respiratory  Distress  Syndrome  (ARDS) 
MH  Kollef.  Chest  1997:1  /  l(-4):S45-846. 

Airways  Remodeling  Is  a  Distinctive  Feature 
of  Asthma  and  Is  Related  to  Severity  of  Dis- 
ease— .A  Chetta.  A  Foresi.  M  Del  Donno.  G 
Benorelli.  A  Pesci.  DOIivieri.  Chest  1997;  1 1  1 
(4):852. 

PURPOSE:  Airways  renuxjeling,  evaluated  as  the 
subepithelial  layer  thickness,  was  compared  in 
asthinatic  patients  with  that  of  healthy  subjects. 
and  was  related  to  clinical  grading  of  disease,  pres- 
ence of  atopy,  and  length  of  asthmatic  history. 
SUBJECTS  &  METHODS:  Thirty-four  patients 
with  stable  asthma  (mean  age  ±  SD:  26.5  ±  9.2 
years;  10  female)  treated  w itli  only  inhaled  ft-ago- 
nists  and  8  healthy  volunteers  (mean  age  ±  SD: 
24.6  ±  2.5  years:  4  female)  were  recruited  for  the 
study.  Twenty-seven  of  34  asthmatics  had  atopy. 
Eleven  patients  had  newly  diagnosed  conditions 
(duration  of  disease  <  I  year).  9  patients  had  long 
asthmatic  history  (>  I  year  and  <  10  years),  and 
14  had  prolonged  asthmatic  history  (>  10  years). 
Bronchial  responsiveness  to  methacholine  ( M )  w  as 
expressed  as  provocative  concentration  of  M  caus- 
ing a  20%  fall  in  FEV,  (PC:n)  (mg/niL).  Degree 
of  asthma  severity  was  assessed  using  a  0-  to  1 2- 
point  score  based  on  symptoms,  bronchodilator 
use,  luid  daily  peak  expiratorv'  tlow  v;iriabilily  over 
a  3-week  period.  Bronchoscopy  and  bronchial 
biopsy  were  performed  successfully  for  all  sub- 
jects; the  subepithelial  layer  thickness,  in  biopss 
samples,  was  measured  from  the  base  of  bronchial 
epithelium  to  the  outer  limit  of  reticular  lamina. 
RESULTS:  In  asthmatics,  baseline  FEVi  values 
(percent  of  predicted)  ranged  from  75,7  to  137,0%. 
and  PC 20  M  ranged  from  0,15  to  14,4  mg/mL, 
According  to  the  asthma  severity  score,  14  asth- 
matics were  classified  as  having  mild  disease,  14 
as  ha\'ing  moderate  disease,  and  6  as  ha\  ing  severe 
disease.  The  mean  values  of  subepithelial  layer 
thickness  were  12.4  ±3.3;jm  (range,  6.8  to  22.1 
^m)  in  asthmatics,  and  4.4  ±  0.5  jjvn  (range,  3,8 
to  5.2  ^/m)  in  healthy  subjects  (p  <  ().(X)I ).  Subep- 
illielial  layer  thickness  of  those  with  severe  asthma 
differed  significantly  from  that  of  patients  w  ith 


moderate  and  mild  a.sthma  ( 16.7  ±  3. 1  /Jm  \  s  12,1 
±  2.7  /im  and  10.8  ±  2.4  ^m,  p  <  0.01  and  p  < 
0.003,  respectively).  Moreover,  in  asthmatics, 
degree  of  thickening  was  positively  correlated  to 
asthma  severity  score  ( Spearman  rank  correlation 
coefficient  |rs|  =  0.58 1 ;  p  <  0.(K)  1 ),  and  negatively 
correlated  with  baseline  FEVi  (rs  = -0,553;  p< 
O.OOI )  and  PC20  M  (rs  =  -0.510;  p  <  O.OI).  No 
difference  was  found  between  degree  of  thickening 
observed  in  atopic  a.sthmatics,  compared  with  that 
of  nonatopic  asthmatics,  or  between  degree  of 
thickening  in  patients  witli  different  lengtlis  of  astli- 
matic  history.  Lastly,  multiple  regression  anal- 
ysis revealed  that  asthma  severity  score  was  the 
significant  predicti\  e  factor  for  thickness  of  subep- 
ithelial layer.  CONCLUSIONS:  We  confirmed 
that  airways  remodeling  is  a  very  distinctive  and 
characteristic  pathologic  finding  of  a,sthma.  We 
also  demonstrated  that  il  is  related  to  the  clinical 
and  functional  severity  of  asthiria.  but  not  to  atopy 
or  length  of  asthmatic  history. 

Quality  Control  of  Spirometry  Testing  in  the 
RegLslrv  for  Patients  with  .Severe  O] -.Antitrypsin 
Deficiency — JK  Stollcr,  AS  Buist,  B  Burrows, 
RG  Crystal.  RJ  Fallat.  K  McCarthy,  et  al,  and  the 
ai -Antitrypsin  Deficiency  Registry  Smdy  Group. 
Chest  1997;I11(4):899. 

As  part  of  the  multicenter  National  Heart,  Lung, 
and  Blo(xl  Institute  registry  of  patients  with  severe 
deficiency  of  ai  -antitn,  psin  with  1 ,  1 29  enrollees, 
this  report  describes  measures  undertaken  to 
achieve  high-quality  FEV  1  measui-ements,  the  rates 
of  satisfying  reproducibility  and  acceptability  cri- 
teria, and  clinical  features  of  participants  unable 
to  achieve  reproducible  FEVj  values  at  baseline. 
Spirograins  were  perfonned  both  before  and  after 
an  inhaled  bronchodilator  in  enrollees  followed 
up  at  37  participating  clinical  centers.  Using  a 
reproducibility  criterion  of  <  100  mL  or  5% 
(whichever  greatcrl.  high  reproducibility  rales  for 
FEV|  measurements  at  baseline  were  observed 
for  both  prebronchodilator  (95.0%  of  1 ,090  ses- 
sions) and  postbronchodilator  measurements 
(95,7%  of  1,077  sessions).  Using  the  more  nscently 
published  reproducibility  criterion  of  <  2(X)  mL, 
reproducibility  rates  were  even  higher.  Eighty- 
four  percent  of  clinical  centers  submitted  FEV| 
\  alucs  that  satisfied  reproducibilitv  criteria  for  at 
least  90%  of  spirograms.  ,\lso,  the  mean  coeffi- 
cient of  variation  for  prebronchodilator  FEV|  val- 
ues measured  over  serial  visits  separated  by  up 
to  9  months  was  5,6%  for  participants  with  base- 
line FEV  I  55  to  90%  predicted.  This  degree  of 
reproducibility  is  similar  to  that  obser\  ed  in  the 
Lung  Health  Study.  Rates  of  satisfying  accept- 
ability criteria  for  prebronchodilator  spirograms 
were  lower,  almost  universally  (98%  of  tests)  due 
to  failure  to  achieve  end-of-tesi  criteria  (which  usu- 
ally required  15  s  of  expiration  in  this  population 
with  mean  FEV,  =42,6  +  29.6%  |SD|  predicted). 
Multivariate  logistic  regression  models  show  that 
clinical  conelates  of  failure  to  achieve  nsproducible 


prebronchodilator  FEV  1  efforts  include  symptoms 
of  chronic  wheeze,  chronic  cough,  and  chronic 
phlegm,  and  the  degree  of  airflow  obstruction.  We 
conclude  that  highly  reproducible  FEV|  mea- 
surements are  achievable  in  a  population  with 
severe  airfiow  obstruction  despite  the  additional 
challenges  posed  by  testing  in  multiple  centers  on 
a  variety  of  spirometers.  Furthermore,  the  diffi- 
culty of  satisfying  end-of-test  criteria  in  a  large 
cohort  with  severe  airflow  obsUTiction  did  not  pre- 
clude achieving  high  rates  of  reproducibility  for 
FEVi  measureniciUs.  Finally,  our  study  confirms 
prior  observations  that  failure  to  achieve  repro- 
ducible efforts  is  associated  with  the  presence  of 
pulmonary  symptoms  and  the  degree  of  airflow 
obstruction.  Thus,  excluding  patients  with  non- 
reproducible  FEV  I  efforts  from  epidemiologic 
studies  would  bias  results  by  including  only  health- 
ier participants. 

Pregnancy  and  Cystic  Fibrosis:  A  Case-Con- 
trolled Study~DD  Frangolias,  EM  Nakielna,  PG 
Wilcox.  Chest  I997;lll(4):963. 

OBJECTIVES:  Changes  in  cardiorespiratory  and 
pulmonary  function  that  (Kcur  with  noniial  preg- 
nancy along  with  increased  maternal  and  fetal 
demands  related  to  cystic  fibrosis  (CF)  may  aug- 
ment morbidity  for  the  woman  with  CF.  Status 
prior  to  preguiuicv  is  implicated  in  pregnancy  out- 
come and  maternal  life  expectancy  postpartum. 
The  purpose  of  this  study  was  to  investigate  the 
effect  of  pregnane)  on  these  patients'  course  dur- 
ing pregnancy  and  document  prepregnancy  sta- 
tus and  2-year  postpregnancy  survival.  DESIGN: 
Patients  with  documented  pregnancies  were 
matched  to  nonpregnant  CF  patients  of  similar 
age  (±  2  years),  severity  of  airflow  obstruction 
(percent  predicted  forced  expiratory  volume  in 
I  min  [±  15%1),  weight  (+  10  kg),  height  (±5 
cm),  and  pancreatic  sufficiency  status  al  1  year 
preconception.  P.ATIENTS:  Using  their  1-year 
preconception  data.  7  women  with  CF  and  with 
documented  pregnancies  were  matched  to  non- 
pregnant conu-ol  subjects.  All  patients  were  pan- 
creatic insufficient.  INTERVENTIONS:  Weight, 
forced  expiratory  volume  in  1  minute  (%  FEV|), 
FVC,  Schwachman-Kulczycki  (S-K)  and  Bras- 
field  scores,  sputum  cultures,  pregnancy  outcome, 
and  pulmonary  exacerbations  were  followed  from 
1-yeai"  preconception,  during  pregnancy,  and  2- 
years  postpregnancy.  MEASUREMENTS  & 
RESULTS:  Mean  weight  gain  during  pregnancy 
was  5,2  kg.  There  were  no  differences  between 
ihe  groups  in  the  rate  of  decline  for  pulmonary 
function  or  S-K  scores  over  time.  Greater  rale 
of  decline  was  noted  in  the  pregnancy  group, 
howev er.  for  body  weight  and  Brasfield  scores 
in  the  postpartum  interval.  One  patient  in  the 
pregnancy  group  died  6  months  postpartum, 
CONCLUSIONS:  Pregnancy  has  little  adverse 
effect  on  patients  with  stable  CF,  but  poor  out- 
comes can  occur  in  individuals  with  more 
advanced  disease. 
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Editorials 


Avoiding  the  'Tower  of  Babel'  in  RESPIRATORY  CARE 


Every  day,  RESPIRATORY  CARE  receives  manuscripts  from 
authors  who,  of  course,  would  Hke  their  work  to  be  pubHshed. 
Rarely,  if  ever,  does  a  manuscript  prtxeed  directly  to  be  printed 
as  it  was  received  and  reviewed.  At  the  least,  some  minor  pol- 
ishing must  be  done;  at  worst,  the  piece  may  be  rejected.  Before 
being  returned  to  the  author(s)  for  revision,  the  paper  is  read 
by  an  editor  and  then  is  usually  sent  to  at  least  3  content, 
experts-in-their-field  reviewers  for  their  comments  and  sug- 
gestions. These  reviewers  can  be  located  any  where  in  the 
United  States  and,  perhaps,  elsewhere  in  the  world.  To  facil- 
itate this  review  process  and  also  make  the  article  useful  to 
the  most  readers,  the  language,  tenninology,  and  symbols  must 
conform  to  certain  conventions.  Local  colloquialisms,  jargon, 
and  regional  slang  serve  only  to  confuse  the  issue  and  hin- 
der the  dissemination  of  the  article's  message. 

Part  of  the  problem  lies  in  our  culture,  in  which  individ- 
uality is  cherished  and  encouraged.  Additionally,  we  are  also 
one  of  only  two  countries  (unless  Burma  has  changed  since 
1988)  that  persists  in  and  insists  on  using  the  English  system 
of  units  as  our  official  system  of  measurement.  Of  course,  for 
the  United  States  to  compete  on  the  world  market,  any  man- 
ufactured goods  must  conform  to  metric  specifications.  And. 
metric  units  are  those  used  in  medicine.  We  are,  thus,  some- 
what 'schizophrenic'  when  it  comes  to  symbols  and  units. 

This  schizophrenia  does  not  serve  us  well  if  it  complicates 
the  dissemination  of  information.  The  respiratory  care  com- 
munity first  addressed  the  issue  of  confusing  terminology  in 
a  pair  of  editorials  nearly  a  quarter  of  a  century  ago.'-  Since 
then,  several  attempts  have  been  made  to  encourage  the  use 
of  a  common  set  of  terms,  units,  and  symbols.  Probably  the 
first  major  attempt  at  standardization  of  the  language  of 
pulmonary  medicine  was  the  publication  of  the  report  of  the 
American  College  of  Chest  Physicians- American  Thoracic 
Society  ( ACCP-ATS)  Joint  Committee  on  Pulmonary  Nomen- 
clature in  1975  in  Chest.^  In  1988,  Chatbunr'  published  a  fairly 
complete  description  of  the  Systeme  International,  the  suc- 
cessor to  the  metric  system.  (An  adaptation  of  the  ACCP-ATS 
Committee's  recommendations  on  symbols  and  terms  can  be 
found  in  the  Guidelines.  Statements.  &  Recommendations  Sec- 
tion of  this  Issue  of  RESPIRATORY  CARE.  In  addition,  two  tables 
from  Chatbum's  1988  article  are  reproduced.)  To  further  clar- 
ify terminology,  particularly  related  to  mechanical  ventila- 
tion, Chatbum  has  published  an  article  defining  a  system  for 
understanding  ventilators'  and  the  article,  "Classification  of 


Mechanical  Ventilators.""  The  topic  was  elaborated  on  by  Bran- 
son and  Chatbum"  in  an  article  further  illustrating  and  clas- 
sifying modes  of  ventilator  operation.'  As  an  instructor.  I  have 
found  all  of  these  documents  to  be  useful  to  investigators,  stu- 
dents, and  readers.  My  experience  as  a  respiratory  therapist 
prompted  me  to  address  this  topic  in  December  of  last  year 
in  an  editorial  to  RESPIRATORY  CARE  describing  the  cunent 
state  of  affairs  regarding  the  standardization  of  terms  and  sym- 
bols.* The  fact  is  debate  continues  over  what  constitutes  the 
appropriate  word  or  symbol  in  respiratory  care,  even  when 
it  seems  the  issue  should  be  settled. 

So  where  are  we  going  with  all  this?  If  you  are  planning 
to  submit  a  manuscript  or  article  to  RESPIRATORY  CARE  for 
publication,  I  recommend  that  you  do  some  homework  first. 
Investigation  will  save  much  time,  gnashing  of  teeth,  and  utter- 
ing of  expletives  later  on.  First,  read  the  Manuscript  Prepa- 
ration Guide,  which  is  published  nearly  every  month  in  the 
Journal.  Next,  and  probably  equally  important,  read  both  the 
ACCP-ATS  recommendations  and  Chatburn's  articles,  and 
Branson  and  Chatburn's  work  (the  citations  are  in  the  Ref- 
erence list  following  this  editorial).  Talk  with  a  colleague  who 
has  already  had  something  published  (a  mentor,  in  the  lat- 
est terminology).  If  you  have  questions  after  your  perusal  of 
the  literature  or  your  discussions  with  others,  call,  Pat 
Brougher,  the  Journal's  editor,  or  Kris  Williams,  Assistant 
Editor,  at  the  Editorial  Office — they  are  always  willing  to 
help  a  potential  author. 

Everyone  has  his  own  preferences  and  prejudices  based 
on  what  he  has  learned,  from  whom  he  learned  it,  and  his  own 
experiences  using  what  he  has  learned.  What  we  need  is  for 
everyone  simply  to  agree  on  a  common  set  of  words,  sym- 
bols, and  abbreviations.  We  all  may  be  speaking  "scientificese" 
but  the  different  dialects  are  an  ongoing  problem.  Just  as  English 
is  the  common  language  for  air  traffic  control,  there  should 
be  a  single  language  used  by  people  who  write  and  read  about 
the  pulmonary  system.  Let  the  editorial  board  know  if  you 
think  this  is  a  priority  for  a  Journal  conference.  You  can  con- 
tact James  Stoller  MD,  Chairman  of  the  Editorial  Board, 
through  the  Journal  office. 

Robert  R  Fluck  Jr  MS  RRT 

Associate  Professor 

SUNY-Health  Science  Center 

Syracuse,  New  'lork 
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The  Manuscript  Preparation  Guide:  Revisited  and  Revised 


Introduction 

When  we  asked  Pooh  what  the  opposite  of  an  Intro- 
duction was  he  said  "The  what  of  a  what?"  which  didn't 
help  us  as  much  as  we  had  hoped,  but  luckily  Owl  kept 
his  head  and  told  us  that  the  Opposite  of  an  Introduction, 
my  dear  Pooh,  was  a  Contradiction;  and  as  he  is  very 
good  at  long  words.  I  am  sure  that  that's  what  it  is. 
— AA  Milne.  The  House  at  Pooh  Corner 


This  month's  RESPIRATORY  CARE  is  replete  with  infor- 
mation to  assist  respiratory  care  researchers  with  the  task  of 
reporting  and  publishing  their  findings.  Reprinted  herein  are 
the  Uniform  Requirements  for  Manuscripts  Submitted  to 
BiomedicalJournals.^  the  World  Medical  Association  Dec- 
laration ofHelsinkir  a  revised  RESPIRATORY  CARE  Manuscript 
Preparation  Guide.'  and  a  listing  of  the  most  commonly  used 
abbreviations  and  symbols  for  the  respiratory  care  literature 
with  an  accompanying  editorial  by  Robert  R  Fluck  Jr."* 

It  is  necessary  to  reprint  these  documents  and  to  revise  our 
Manuscript  Preparation  Guide  to  reference  the  Uniform 
Requirements  and  the  Declaration  of  Helsinki  because,  we 
believe,  it  is  important  to  maintain  our  reputation  as  the  pre- 
mier Journal  for  respiratory  care  professionals  and  to  adhere 
to  the  fundamentals  that  affirin  the  Journal's  status  as  a  rep- 
utable science  journal. 


See  the  Guidelines,  Recommendations,  & 
Statements  Section  on  Pages  623-646. 


A  recent  report  in  JAMA'^  concluded  that  only  half  of  102 
biomedical  research  journals  (English-language  publications) 
listed  in  the  1995  Abridged  Index  Medicus  publish  guidelines 
directing  authors  to  indicate  whether  institutional  review  board 
approval  had  been  obtained  and  that  the  manner  in  which  these 
standards  are  presented  is  extremely  variable.  The  report  also 
stated  that  only  1 5%  of  the  journals  refened  authors  to  the 
Unifonn  Requirements  for  Manuscripts  Submitted  to  Biomed- 
ical Journals,  3%  referred  authors  to  the  Declaration  of 
Helsinki,  and  10%  indicated  that  informed  consent  should  be 


obtained.  We  believe  that  adding  these  references  to  our 
Manuscript  Preparation  Guide  is  important. 

Ethics  &  The  Declaration  of  Helsinki 

"Well,"  said  Owl.  "the  customary  procedure  in  such 
cases  is  as  follows." 

"What  does  Crustimoney  Proseedciike  mean?"  said 
Pooh  . . . 

"It  means  the  Thing  to  Do." 

"As  long  as  it  means  that,  I  don't  mind."  said  Pooh 
humbly. 
— AA  Milne,  Winnie-the-Pooh 


Research  ethics  relate  to  more  than  just  the  reporting  of 
studies.  Research  ethics  begin  with  the  principles  that  gov- 
ern investigator  conduct  during  the  research  design,  iinple- 
mentation,  and  data  analysis  and  extend  to  the  reporting  of 
the  data.''  Craig'  defines  the  three  principles  of  ethics  that  should 
be  most  relevant  to  clinical  researchers:  respect  for  others,  jus- 
tice, and  beneficence.  In  other  words,  the  thing  to  do. 

Over  the  years,  examples  of  research  misconduct  or  uneth- 
ical behavior  have  been  recorded  in  prominent  journals.  For 
instance,  we  have  seen  the  reports:  Willowbrook  School  for 
the  Retarded  residents  purposely  infected  with  hepatitis;**  in 
a  New  York  City  hospital,  unconsenting  elderly  patients 
injected  with  cancer  cells;''  and,  in  the  Tuskegee  study'"  of 
the  long-term  effects  of  syphilis,  treatment  deliberately  with- 
held from  a  group  of  black  patients.  Most  of  us  would  call 
this  blatant  misconduct,  but  some  of  this  research  was  car- 
ried out  by  proininent  scientists. 

Most  of  our  cunent  view  of  research  ethics  evolved  after 
World  War  II  as  a  result  of  Nazi  war  crimes  in  which  Jews 
and  others  were  used  as  unwilling  participants  in  many  med- 
ical research  projects."  The  first  code,  the  Nuremberg  Code 
of  1947,'-  was  developed  to  prevent  further  atrocities.  Later, 
during  the  World  Medical  Association's  18th  Assembly  in 
1964,  the  Declaration  of  Helsinki-  was  written.  Subsequent 
revisions  have  given  us  the  docuinent  we  reference  today. 

It  has  been  our  experience  that  many  institutions  rely  on 
the  Declaration  of  Helsinki  as  a  code  of  conduct,  including 
the  U.S.  Food  and  Drug  Administration,  and  include  these 
standards  in  their  internal  review  boards  or  committees  on 
human  experimentation  guidelines.  It  makes  sense,  therefore. 
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that  if  these  standards  are  followed,  then  they  should  be 
recorded  in  the  manuscript. 

The  Respiratory  Care  Manuscript  Preparation  Guide 
currently  includes  a  request  that  authors  indicate  whether  pro- 
cedures were  conducted  in  accordance  with  the  ethical  stan- 
dards of  the  institution's  committee  on  human  experimen- 
tation and  to  state  whether  informed  consent  was  obtained. 
In  addition,  the  Guide  suggests  that  researchers  record  that 
experiments  on  animals  were  conducted  in  accordance  with 
the  institution's  policy,  a  national  guideline,  or  law  on  the 
care  and  use  of  laboratory  animals.  Conflicts  of  interest  are 
also  covered. 

The  revised  edition  of  the  Manuscript  Preparation  Guide 
will  continue  to  include  these  standards.  However,  the  Dec- 
laration of  Helsinki  will  now  be  referenced — a  step  that  takes 
us  beyond  most  of  the  journals  in  Index  Medic  usr 

Crossing;  "T"s  and  Doltinj"  'i"s — 
Uniform  Requiremtnts 

Although  Respiratory  Care's  current  Manuscript  Prepa- 
ration Guide  does  not  refer  to  the  Uniform  Requirements  for 
Manuscripts  Submitted  to  Medical  Journals.^  the  omission 
is  remedied  in  this  updated  Guide. 

Why  would  the  editorial  staff  wish  to  make  this  change 
in  our  guidelines?  The  need  for  respiratory  care  practition- 
ers to  learn  more  about  their  profession  is  a  global  need.  In 
this  Issue,  a  report  from  Canada"  is  shared,  and  in  the  past 
months  reports  from  Slovenia'""  and  The  Netherlands'''  (in  con- 
junction with  a  hospital  in  ,San  Diego  CA)  have  been  included. 
The  Journal  is  gaining  worldwide  attention,  and  it  is  because 
of  this  that  we  now  consider  for  publication  papers  that  are 
written  using  the  Uniform  Requirements. 

The  development  of  this  document  was  from  its  origin  an 
international  process  to  establish  guidelines  for  the  format  of 
manuscripts.  Today,  the  international  group  consists  of  jour- 
nal editors  from  Great  Britain,  Canada,  Australia.  Norway, 
the  United  States,  and  New  Zealand.'  Because  of  the  inter- 
national interest  in  RESPIRATORY  CARE  and  because  this  doc- 
ument was  developed  by  such  a  broad  group  of  internation- 
als, its  inclusion  in  our  Manuscript  Preparation  Guide  is  a 
logical  progression,  in  our  opinion. 

Bishop'"  said  that  the  entire  purpose  ol  instructions  to 
authors  is  to  speed  the  process  by  telling  authors  how  to  pre- 
pare manuscripts  in  a  form  that  requires  the  minimum  of  revi- 
sion before  printing.  Funhermore,  it  has  been  our  experience 
that  authors  who  follow  the  Manuscript  Preparation  Guide 
when  they  prepare  to  submit  documents  to  the  editorial  office 
find  publication  easier.  The  Guide  explains  how  to  develop 
a  paper  in  a  step-by-step  manner  and  provides  a  checklist  of 
appropriate  inclusions.  In  addition,  the  Guide  is  printed  neariy 
every  mouth  so  it  is  handy  for  authors.  Reviewers  use  the 
Guide  to  analyze  manuscripts  during  the  peer-review  pro- 
cess— and  uniformity  helps  them  save  time,  speeding  a 


manuscript  to  the  press.  The  checking  of  references  is  also 
made  easier  by  unifomiity;  the  simple  manner  in  which  a  jour- 
nal article  is  cited  compared  to  a  book  citation  allows  a  copy- 
editor  or  proofreader  to  know  where  to  look  for  verification. 
This  month's  editorial  by  Fluck^  points  out  the  necessity  of 
using  uniform  abbreviations  and  symbols  to  enhance  clar- 
ity and  avoid  confusion. 

The  'bottom  line' — use  these  documents! 

In  Conclusion 

But  owl  went  on  and  on.  using  longer  and  longer 
words,  until  at  last  he  came  back  to  where  he  started. . . 
— AA  Milne,  Winnie-llie-Pooh 

We  are  back  to  where  we  began.  Editors  and  copyeditors 
should  review  tlieir  author  guides  from  time  to  time  as  changes 
and  deficiencies  are  noted.'*  We  have  done  that,  and  we  sub- 
mit that  authors  (and  readers)  should  also  review  them  from  time 
to  time.  The  RF.SPIRAT0R">  C.\RE  Miuiuscript  Preparation  Guide 
is  printed  on  pages  643-646  in  this  Issue,  and,  we  hope,  it  will 
become  a  vital  resource  to  authors — published  and  unpublished. 

Kri.s  Williams  BA 

Assistant  Editor 
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Does  a  Ventilatory  Management  Protocol  Improve 
the  Care  of  Ventilated  Patients? 

Helene  Djunaedi  RRT,  Pierre  Cardinal  MD  FRCP(C),  Ginette  Greffe-Laliberte  RRT, 
Gwynne Jones  MBBS,  FRCP(UK)  FRCP(C),  Ba"  Pham  MMath,  and  Cathy  Carter  Snell  RN  MN 


BACKGROUND:  We  developed  a  comprehensive  ventilatory  management 
protocol  that  enables  the  respiratory  therapist  to  adjust  ventilator  settings 
without  physician  orders.  METHODS:  We  conducted  a  retrospective  review 
of  50  ventilated  patients  from  the  preprotocol  period  and  57  patients  from 
the  postprotocol  period.  Variables  measured  included  the  ability  to  rest  patienLs 
totally,  number  of  tachypneic  events,  the  time  to  respond  to  abnormal  arte- 
rial blood  gas  values  or  oxygen  saturations  by  pulse  oximetry  (SpO;)  and  the 
subsequent  change  in  ventilator  settings,  and  the  duration  of  mechanical  ven- 
tilation. These  were  evaluated  before  and  after  the  introduction  of  the  pro- 
tocol. RESULTS:  When  the  goal  of  mechanical  ventilation  w  as  to  rest  patienLs 
completely,  we  observed  282.3  episodes  of  spontaneous  breathing  in  every  1,0()0 
patient  assessments  during  the  preprotocol  period  but  only  218.3  episodes  dur- 
ing the  postprotocol  period.  This  difference  was  not  statistically  significant. 
However,  during  weaning,  we  observed  a  significant  reduction  in  the  num- 
ber of  tachypneic  events  (respiratory  rate  greater  than  3()/min,  expressed  as 
rate/1,000)  from  186.3  in  the  preprotocol  group,  to  102.6  in  the  postprotocol 
group  (rate/1,000).  The  median  response  time  was  more  than  3  times  faster 
in  the  postprotocol  group  (10  min)  than  in  the  preprotocol  group  (31  min) 
(p  =  0.0001).  There  were  no  statistically  significant  differences  in  the  dura- 
tion of  mechanical  ventilation  between  the  preprotocol  group  (3.18  days)  and 
the  postprotocol  group  (3.89  days)  (median,  p  =  0J9).  CONCLUSION:  Although 
the  duration  of  ventilation  was  not  altered,  the  introduction  of  this  protocol 
has  significantly  improved  patient  comfort  as  evaluated  by  the  reduction  in 
tach\  pneic  events  and  has  led  to  an  important  reduction  in  the  time  to  respond 
to  abnormal  blood  gas  and  pulse  oximetry  values.  Furthermore,  it  has  for- 
malised a  method  to  totally  rest  patients  in  acute  respiratory  failure.  [Respir 
Care  1997;  42(6):6()4-61()l 


Background 


Ms  Djunaedi  is  a  Charge  Respiratory  Therapist  in  the  Intensive  Care 
Unit.  Dr  Cardinal  is  a  Rcspiroiogist  and  Director  of  the  Intensive  Care 
Unit.  Ms  Greffe-Laliherte  is  Coordinator  of  Education  for  the  Respiratory 
Therapy  Department,  Dr  Jones  is  a  Respirologist.  and  Mr  Pham  is  a  Bio- 
statistician — Ottawa  General  Hospital.  Ms  Snell  is  a  Registered  Nurse 
working  as  a  critical  care  consultant  and  session  instructor  for  Mount 
Royal  College,  Calgary.  Alberta.  Dr  Cardinal  and  Dr  Jones  are  also  Asso- 
ciate Professors.  Department  of  Medicine.  University  of  Ottawa — 
Ottawa,  Ontario.  Canada. 

Correspondence:  Helene  Djunaedi.  Ottawa  General  Hospital.  501  Smyth 
Road.  Room  1301,  Ottawa.  Ontario.  Canada.  KIH  81,6. 


Mechanical  ventilation  can  be  life  savitig,  but  its  use  is, 
unfoilunately.  twl  without  adverse  effects.  Excessive  oxygen 
concentrations,  high  transpulmoniiry  pressures,  and  high  inspi- 
ratory volumes  may  all  damage  the  lungs,  thus  prolonging  the 
diitatioti  of  mechanical  ventilation.'  In  addition,  mechanical 
\entilation  may  not  only  perpetuate  lung  injury  but  may  also 
adversely  affect  the  ventilatory  pump.  When  spontaneous  ven- 
tilatory activity  is  totally  suppressed,  respiratory  muscles  may 
weaken  and  possibly  atrophy.-^  Conversely,  when  mechan- 
ical ventilation  fails  to  unload  the  overburdened  respiratory 
muscles,  faticue  mav  ensue.'*" 
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It  follows  that  the  goals  of  mechanical  ventilation  vary  from 
total  rest  to  intense  training.  However,  the  variable  lung 
mechanics  during  severe  to  resolving  illness  necessitate  fre- 
quent ventilator  adjustments.  Weaning  protocols  are  devel- 
oped to  ensure  that  ventilatory  support  can  be  safely  withdrawn. 
They  rely  on  frequent  assessment  of  patient  response  to  ven- 
tilator setting  changes.  These  protocols,  which  provide  a  con- 
sistent approach  to  mechanical  ventilation  and  weaning,  have 
been  shown  to  shorten  the  duration  of  mechanical  ventilation'  ** 
and  to  improve  patient  comfort.'"  However,  their  use  is  often 
restricted  to  specific  populations  or  to  patients  already  meet- 
ing weaning  and  extubation  criteria,  thus  limiting  their  appli- 
cation in  general  intensive  care  units. 

We  developed  a  comprehensive  ventilatory  management 
protocol"  that  enables  the  respiratory  therapist  to  adjust  the 
ventilator  settings  according  to  a  standardized  physical  assess- 
ment, to  continuous  oxygen  saturations  measurements  by 
pulse  oximetry  (SpOj),  and  when  needed,  to  arterial  blood 
gas  results.  This  ventilatory  management  protocol  is  divided 
into  four  different  phases,  each  with  specific  goals  targeted 
to  the  evolving  needs  of  the  patients.  These  phases  can  be 
used  from  the  time  of  intubation  until  the  time  of  extuba- 
tion in  patients  with  heterogeneous  medical  problems.  Dur- 
ing Pha.se  I,  patients  are  rested  totally.  In  Phase  II,  ventilatoi7 
support  is  gradually  withdrawn  to  allow  patients  to  take  over 
some  of  the  work  of  breathing.  Phase  III  is  used  to  deter- 
mine the  readiness  of  patients  for  extubation.  Phase  IV  is 
used  for  patients  requiring  interval  training  to  strengthen  their 
respiratory  muscles.  Because  respiratory  therapists  assess 
the  patient  frequently  for  physical  signs  known  to  predict 
either  fatigue  or  an  excessive  respiratory  load,  the  use  of  this 
protocol  allows  the  team  to  initiate  the  weaning  process  soon 
after  intubation — even  before  the  underiying  disease  has  com- 
pletely resolved. 

This  study  was  undertaken  to  determine  whether  the  intro- 
duction of  this  ventilatory  management  protocol  had  improved 
our  ability  to  rest  patients  totally  following  acute  respiratory 
failure,  to  decrease  tachypnea  during  weaning,  to  shorten  the 
time  to  respond  to  abnormal  arterial  blood  gas  results,  and  to 
decrease  the  duration  of  mechanical  ventilation. 


Methods 


Design 


A  retrospective  chart  review  was  conducted  on  ventilated 
patients  admitted  to  the  Medical/Surgical  Intensive  Care  Unit 
(ICU)  at  the  Ottawa  General  Hospital.  The  retrospective  design 
was  chosen  because  of  the  difficulty  in  conducting  such  a  trial 
in  a  prospective  manner  without  having  one  treatment  arm 
contaminate  the  other.  The  introduction  of  the  protocol 
demanded  special  training  in  patient  assessment  for  all  res- 
piratory therapists  as  well  as  in-service  programs  for  other 
members  of  the  health  care  team.  In  a  prospective  trial,  this 


process  would  have  influenced  the  results  obtained  from  the 
control  ann  and  would  have,  therefore,  biased  the  conclusions. 

We  reviewed  only  patients  ventilated  for  respiratory  failure 
and  weaned  w  ith  conventional  modes  of  ventilation  from  Decem- 
ber 1990  until  May  1992  (preprotocol  group)  and  from  Septem- 
ber 1992  until  August  1994  (postprotocol)  group.  In  the  pre- 
protocol period,  ventilator  settings  were  changed  according  to 
physician  order:  whereas  in  the  postprotocol  period,  changes 
were  made  according  to  the  Ventilatory  Management  Protocol. 

Our  philosophy  of  weaning  did  not  change  with  the  intro- 
duction of  the  Ventilatory  Management  Protocol.  This  pro- 
tocol, which  expanded  the  role  of  respiratory  therapists,  sim- 
ply extended  and  refined  our  past  philosophy.  Therefore,  we 
were  able  to  retrospectively  identify  the  different  phases  of 
ventilation  in  the  preprotocol  as  well  as  in  the  postprotocol 
period.  To  ensure  a  reliable  comparison  between  the  pre-  and 
postprotocol  periods,  we  used  the  same  criteria  to  define  the 
beginning  and  end  of  each  phase  for  both  periods.  These  cri- 
teria were  defined  by  the  authors  before  the  review  of  the  med- 
ical records.  Phase  I  usually  followed  intubation  and  was  used 
to  totally  rest  patients.  During  this  period,  the  ventilatory  rate 
was  set  at  >  1 2  and  was  not  lowered  unless  there  was  an  alka- 
lemia.  Phase  II  consisted  of  the  gradual  withdrawal  from  syn- 
chronized intermittent  mandatory  ventilation  (SIMV),  which 
was  then  followed  by  the  reduction  in  the  level  of  pressure 
support.  The  initial  reduction  in  the  set  ventilator  rate  indi- 
cated the  beginning  of  Phase  II.  whereas  the  end  was  deter- 
mined by  reaching  a  pressure  support  level  of  10  cm  HiO. 
Phase  III  involved  either  continuous  positive  airway  pressure 
(CPAP)  with  pressure  support  <  9  cm  HiO  or  a  T-piece  trial. 
In  Phase  IV.  periods  of  training  (Phase  III)  alternated  with 
periods  of  partial  rest  (Phase  II). 

Protocol 

The  health  care  team  evaluates  the  ventilatory  support  every 
day  and  determines  the  settings  that  best  suit  the  needs  of  the 
patient.  The  respiratory  therapist,  the  nurse,  and  the  physi- 
cian communicate  with  one  another  as  necessary.  A  physi- 
cian's order  is  necessary  to  change  from  one  phase  to  another. 
Phases  can  be  skipped  when  the  patient's  clinical  progress 
indicates  it  because  failure  to  do  so  could  unnecessarily  lengthen 
the  patient's  ventilator  dependency  time. 

Following  intubation,  the  respiratory  therapist  initiates 
ventilation  according  to  Phase  I,  unless  otherwise  ordered 
by  the  physician. 

Phase  I 


Mode: 


Rate: 

Tidal  volume: 


SIMV  with  Pressure  Support  (PS)  MAX 
or  Assist/Control  (at  the  discretion  of 
the  respiratory  therapist) 

1 2/min 

lOmL/kg 


Respiratory  Care  •  June  '97  Vol  42  No  6 


605 


Ventilatory  Management  Protocol 


0->  concentration:      To  maintain  saturation  above  90% 


Positive 
end-expiratory 
pressure  (PEEP); 

PS; 


Applied  initially  at  5  cm  H2O  unless 
contraindicated* 

PS  MAX  (set  to  obtain  a  spontaneous 
tidal  volume  of  10  mL/kg.) 


♦Contraindications  include  low  blood  pressure  and  untreated  pneumotho- 
rax. Higher  levels  of  PEEP  require  a  physician's  order. 

The  respiratory  therapist  adjusts  ventilatory  support  to 
achieve  respiratory  muscle  rest  and  to  maintain  a  pH  between 
7.35  and  7.45  unless  otherwise  ordered.  Patient  assessments 
are  performed  every  2  hours. 

Physical  signs  that  indicate  complete  rest  (all  must  be  present); 

•  No  use  of  accessory  respiratory  muscles. 

•  No  abdominal  muscle  contraction  during  expiration. 

•  No  intercostal  or  supraclavicular  indrawing. 

•  Respiratory  rate  =  ventilator  rate  (ie.  the  patient  is  not 
breathing  above  the  ventilator) 

•  Airway  pressure  (Paw)  is  reproducible:  ( 1 )  peak  airway  pres- 
sure does  not  vary  from  one  breath  to  the  next;  (2)  the  rise 
in  airway  pressure  is  smooth  and  continuous;  (3)  no  fall 
in  airway  pressure  occurs  at  the  beginning  of  inspiration. 

Phase  II 

The  SIMV  rate  is  decreased  by  no  more  than  2  breaths/min 
at  a  time,  until  a  rate  of  4  is  reached.  Then  the  mode  is  changed 
to  CPAP,  and  the  PS  is  decreased  by  no  more  than  20%  of 
PS  MAX  at  a  time,  until  a  pressure  support  of  10  cm  HiO  is 
reached.  The  respiratory  therapist  assesses  the  patient  no  longer 
than  30  minutes  after  each  setting  change  and  every  2  hours, 
for  physical  signs  of  comfort. 

Physical  signs  indicating  patient's  comfort  (Phase  II-IV); 

•  No  use  of  accessory  respiratory  muscles. 

•  No  abdominal  muscle  contraction  during  expiration. 

•  No  intercostal  or  supraclavicular  indrawing. 

•  Respiratory  rate  <  3()/min. 

•  No  asynchrony  or  abdominal  paradoxical  breathing. 

•  Stable  heart  rate  and  blood  pressure. 

•  Paw  reprtxlucibility:  ( 1 )  the  rise  in  airway  pressure  is  smooth 
and  continuous;  (2)  the  fall  in  airway  pressure  at  the  begin- 
ning of  a  volume-cycled  breath  does  not  exceed  the  trig- 
gering sensitivity. 

Phase  III 

The  ventilator  settings  used  are  CPAP  and/or  pressure  sup- 
port <  10  cm  HiO.  to  overcome  endotracheal  tube  resistance. 
A  physician's  order  is  required  when  the  medical  team  agrees 
that  a  T-hood  or  T-piece  trial  is  needed  to  assess  the  patient's 


readiness  for  extubation.  Physical  assessments  are  performed 
after  15  minutes,  45  minutes,  and  then  every  2  hours  to  eval- 
uate patient  comfort. 

Phase  IV 

The  settings  are  adjusted  to  allow  intermittent  respiratory 
muscle  training  (Pha.se  II  alternating  with  Pha.se  III).  The  physi- 
cian orders  the  frequency  and  duration  of  Phase  III.  Patient 
assessments  are  performed  every  30  minutes  to  evaluate  patient 
comfort.  If  the  patient  can  tolerate  Phase-Ill  periods  of  more 
than  2  hours,  patient  assessments  are  performed  every  hour 
for  2  hours,  then  every  2  hours. 

In  Phase  II-IV,  the  ventilator  settings  are  returned  to  their 
previous  values  when  a  patient  cannot  be  kept  comfortable. 

Baseline  &  Outcome  Measures 

Baseline  characteristics  including  age,  gender,  APACHE 
II  score,  and  diagnosis  on  admission  to  ICU  were  recorded 
on  all  patients.  To  determine  whether  the  protocol  had 
improved  our  ability  to  rest  patients  totally  following  acute 
respiratory  failure,  we  divided  the  number  of  episodes  dur- 
ing which  each  patient  was  breathing  spontaneously  by  the 
number  of  patient  assessments  performed  routinely  every  2 
hours  (Phase  I  Perfonnance  Indicator).  To  evaluate  the  inci- 
dence of  tachypnea  during  weaning,  (Phases  II-IV),  we  used 
a  Tachypnea  Index  derived  by  dividing  the  number  of  tachyp)- 
neic  events  (respiratory  rate  >  30)  by  the  number  of  routine 
assessments  during  which  a  patient  was  breathing  sponta- 
neously. Although  the  Ventilatory  Management  Protocol  incor- 
porates parameters  such  as  Paw  reproducibility  and  physical 
signs  of  rest  and  comfort,  this  study  did  not  permit  us  to  use 
them  as  performance  indicators  because  they  were  not  part 
of  the  standard  patient  evaluations  in  the  preprotocol  period. 
The  response  time  was  defined  as  the  elapsed  time  (as  indi- 
cated on  the  requisition)  between  the  sampling  of  arterial  blood 
that  proved  to  yield  abnoiTiial  results  or  of  obtaining  an  abnor- 
mal SpO;  result  and  the  subsequent  change  in  ventilator  set- 
tings. The  changes  in  PEEP  and  Phases  were  not  recorded 
to  measure  the  response  time  as  these  changes  needed  a  physi- 
cian's order.  The  duration  of  mechanical  ventilation  in  the 
ICU  was  also  recorded. 

Statistical  Analysis 

The  Phase  I  Performance  Indicator  and  the  Tachypnea  In- 
dex were  calculated  as  recurrent  rates/ 1 ,000  observations  with 
their  corresponding  confidence  intervals.'-  The  response  time 
(min)  to  abnonnal  blood  gas  results  or  SpO:  readings  was  sum- 
marized as  follows:  first,  we  determined  whether  a  patient  had 
abnormal  results,  then,  we  obtained  the  median  number  of  ven- 
tilator adjustments  and  the  best,  median,  and  worst  response 
time  for  the  individual  patient.  These  values  were  averaged 
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to  provide  response  profiles  for  the  pre-  and  postprotocol 
groups.  Wilcoxon  rank-sum  was  used  for  continuous  outcomes 
and  Fisher's  exact  tests  for  categorical  outcomes.  Life-table 
curves  for  time  to  extubation  of  the  pre-  and  pxastprotocol  groups 
were  generated,  and  a  log-rank  test  was  used  to  compare  the 
two  curves.'^ 

Results 

Of  the  134  patients  considered,  66  were  from  the  preprotocol 
period  and  68  from  the  postprotocol  period.  From  the  pool 
of  all  mechanically  ventilated  patients  whose  records  were 
complete  and  who  met  study  criteria,  an  average  of  4 
patients/month  were  selected  for  study.  (An  "out-of-the-hat' 
process  was  used  for  preprotocol  selection;  computer-driven 
random  selection  was  used  postprotocol.)  We  excluded  27 
patients:  6  patients  with  incomplete  medical  records:  12  pa- 
tients who  were  intubated  for  airway  protection  only;  3  pa- 
tients who  were  hyperventilated  for  elevated  intracranial  pres- 
sures; 1  patient  who  was  ventilated  with  high-frequency 
ventilation;  and  5  patients  who  were  extubated  or  who  died 
before  the  weaning  process  was  initiated.  Following  exclu- 
sion of  these  patients,  50  patients  from  the  preprotocol  and 
57  patients  from  the  postprotocol  group  were  available  for 
analysis.  As  described  in  Table  1,  baseline  characteristics  were 
similar  in  both  groups. 

The  goal  of  Phase  I  was  to  rest  patients  completely.  As 
can  be  seen  in  Table  2,  the  introduction  of  the  protocol  led 
to  a  22%  reduction  in  the  proportion  of  time  that  patients 
breathed  spontaneously  during  Phase  I.  The  overlapping 
confidence  intervals  however,  indicate  that  this  improve- 
ment was  not  statistically  significant.  The  goal  of  Phase  II 
was  to  withdraw  ventilatory  support  while  keeping  patients 
comfortable.  We  observed  a  45%  improvement  in  the 
Tachypnea  Index  with  the  protocol,  which  was  both  clin- 
ically and  statistically  significant. 


Table  1.     Characteristics  of  Mechanically  Ventilated  Patients  Studied 
before  and  after  Institution  of  Ventilatory  Management 
Protocol 


Variable                       Preprotocol  (n  =  50) 

Postprotocol  (n  =  57) 

Age  (years)* 

61(21) 

62(21) 

Gender  (%  male) 

50 

46 

APACHE  11  Score* 

21.8(7.5) 

19.8(6.3) 

Ventilation  Time  (%) 

<24h 

16 

28 

24-72  h 

36 

14 

>72h 

48 

58 

Reason  for  Admission  (%) 

Postoperative  support 

26 

27 

Multiple  trauma 

16 

13 

Sepsis 

9 

9 

•Values  are  mean  (SD). 

We  noted  a  trend  towards  a  greater  number  of  patients 
requiring  ventilator  parameter  adjustments  in  the  postproto- 
col as  compared  to  the  preprotocol  period.  The  median  num- 
ber of  adjustments  in  response  to  abnormal  blood  gas  or  SpO: 
values  was  essentially  the  same  between  the  two  groups.  How- 
ever, the  best,  median,  and  worst  response  times  were  all  sig- 
nificantly shorter  following  the  introduction  of  the  protocol. 

No  statistically  significant  differences  were  seen  in  the  du- 
ration of  mechanical  ventilation  between  the  two  groups.  As 
depicted  in  Figure  1 ,  the  proportions  of  patients  who  remained 
intubated  were  almost  indistinguishable  in  the  two  groups  until 
Day  12. 

Discussion 

We  have  developed  a  ventilatory  management  protocol  that 
relies  primarily  on  respiratory  therapists  to  adjust  parameters 
of  ventilation  based  on  standardized  patient  assessment.  The 


Table  2.      Outcome  Measures  before  and  after  Institution  of  the  Ventilatory  Management  Protocol 


Measure 


Preprotocol  (n  =  50) 


Postprotocol  (n  =  57) 


p  Value' 


Phase  I  Performance'  (rate/100,  95%  CI) 

Tachypnea  Index'  (rate/ 1 000.  95%  CI) 

Response  Time 

Patients  with  adjustment  (%) 
Median  number  of  adjustments  (25,  75  quantiles) 
Median  best  respon.se  time'(25,75  quantiles) 
Median  response  time  overall*  (25.  75  quantiles) 
Median  worst  response  time  (25,75,  quantiles) 

Median  ICU  ventilation  duration  (25,75  quantiles) 


282.3(192.4-372.3) 

218.3(152.6-284.0) 

186.3(150.1-218.2) 

102.6(60.4-128.2) 

33 (66) 

46(80.7) 

0.12 

2(0,4.75) 

2(1,8) 

0.18 

5  min  (3.25,23.75) 

0  min  (0,5) 

0.0006 

30.5  mini  17.25,  54.5) 

10  min  (5.0,  20.0) 

0.000 1 

108  min  (41.25,  162.5) 

27.5  min  (11.25,  102.2) 

0.0032 

3.18  days  (1.75,  7.13) 

3.89  days(2.36,  8.27) 

0.39" 

•Wilcoxon  rank-sum  test  for  continuous  outcomes  and  Fisher's  exact  test  for  binary  outcomes. 
t  Number  of  times  patients  were  breathing  spontaneously  divided  by  number  of  assessments. 
t  Number  of  episodes  with  a  total  respiratory  rate  >  30/min  divided  by  the  number  of  assessments. 
§  Within-patient  response  time, 
II  Log-rank  test. 
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Fig.  1.  Proportion  of  patients  who  remained  on  mechanical  ventila- 
tion over  time.  The  proportions  of  patients  who  remained  intubated 
were  almost  indistinguishable  in  the  preprotocol  group  (M  =  50, 

)  and  the  postprotocol  group  (M  =  57, )  until  Day  12.  The 

observed  difference  after  12  days  was  explained  by  the  extended 
periods  of  ventilation  of  only  a  few  patients.  These  patients  were 
ventilated  for  prolonged  periods  because  of  the  severity  of  their 
underlying  diseases.  The  median  duration  with  95%  CI  preprotocol 
was  3.72  (2.22,  7.59)  days  and  postprotocol  was  4.20  (2.38,  8.29) 
days — statistically  Insignificant  values  by  log-rank  test  (p  =  0.48). 
Patients  who  died  were  marked  with  vertical  line  on  both  curves. 


introduction  of  this  protocol  has  enhanced  patient  comfort  and 
has  shortened  the  response  time  to  abnormal  SpO:  and  ABG 
results.  In  addition,  the  protocol  may  have  improved  our  abil- 
ity to  rest  patients  completely,  although  this  finding  did  not 
reach  statistical  significance.  However,  we  observed  no  dif- 
ference in  the  duration  of  ventilation  between  the  preproto- 
col and  postprotocol  periods. 

We  believe  that  this  protocol  is  valuable  in  that  it  can  be 
used  not  only  in  patients  meeting  weaning/extubation  crite- 
ria but  also  in  a  heterogeneous  population  of  critically  ill  patients 
from  intubation  until  extubation.  In  addition,  this  protocol, 
which  is  based  on  sound  physiologic  principles  directed  by 
structured  physical  assessments,  remains  versatile.  Close  and 
reliable  follow-up  allows  the  team  to  better  adapt  the  dura- 
tion and  timing  of  the  various  phases  and  the  threshold  val- 
ues of  monitored  variables,  such  as  blood  gas  values  or  res- 
piratt)ry  rate,  to  the  specific  needs  of  each  patient. 

We  believe  this  ventilatory  management  protocol  to  be  the 
first  to  include  a  phase  that  details  how  ventilated  patients  are 
to  be  rested  following  intubation.  The  introduction  of  the  pro- 
tocol led  to  a  relative  improvement  of  227c  in  our  ability  to 
rest  patients.  Although  this  difference  was  felt  to  be  clinically 
important,  it  did  not  reach  statistical  significance.  However, 
the  systematic  monitoring  of  other  indicators,  such  as  the  use 
of  accessory  muscles  and  the  inspection  of  the  inspiratory  pres- 
sure contour  further  refined  our  ability  to  completely  rest 
patients  in  the  postprotocol  period.  We  belie\'e  that  structured 
patient  evaluations  are  crucial  to  ensure  total  patient  rest.  The 
simple  prescription  of  a  set  ventilator  rate  and  volume  (with- 


out close  patient  follow-up  by  structured  assessment)  does 
not  guarantee  total  patient  rest.  Inspiratory  muscle  activity 
may  persist  after  the  assisted  breath  has  begun,  resulting  in 
a  high  level  of  work.'''"  In  this  .setting,  controlled  mechan- 
ical ventilation  would  not  rest  the  patient  but  rather  lead  to 
respiratory  muscle  fatigue  and,  possibly,  prolong  the  dura- 
tion of  artificial  ventilation.  Ward  and  colleagues''^  demon- 
strated that  the  monitoring  of  inflation  pressure  contour  is  a 
simple  means  to  ensure  muscle  rest. 

In  our  study,  the  duration  of  total  rest  was  relatively  short 
and  averaged  only  1  day  in  both  the  pre-  and  postprotocol 
groups.  This  short  period  of  total  rest  likely  reflects  the  phi- 
losophy of  ventilation  in  our  institution  that  favors  attempts 
at  withdrawing  ventilatory  support  as  soon  as  possible,  even 
before  the  underlying  disease  has  completely  resolved  or 
markedly  improved.  The  objective  of  this  practice  is  to  main- 
tain a  balance  between  the  beneficial  effects  of  a  period  of 
total  rest  on  respiratory  muscle  fatigue''^  and  the  risk  of  devel- 
oping muscle  weakness  or  even  atfophy  if  this  period  is  exces- 
sively prolonged.-'"''^  In  contrast,  2  large  multicenter  tri- 
als"*'''  evaluating  the  effects  of  different  modes  of  ventilation 
on  weaning  have  attached  little  importance  to  this  period  of 
rest.  In  the  study  of  Esteban  et  af^  the  weaning  process  was 
not  initiated  until  the  cause  for  instituting  mechanical  ven- 
tilation had  resolved  or  improved  markedly.  In  addition,  patienLs 
also  had  to  meet  specific  objective  criteria  before  a  reduction 
in  ventilatory  support  was  even  contemplated.  As  a  result, 
patients  were  fully  ventilated  for  approximately  8  days  before 
weaning  was  initiated,  a  period  much  longer  than  the  1  day 
observed  in  our  institution.  This  difference  could  not  be 
explained  by  patient  characteristics  given  that  our  patient  pop- 
ulation had  higher  APACHE  II  scores  than  those  in  the  Este- 
ban et  al  study.  Furthermore,  in  Esteban's  study,  as  many  as 
68%  of  all  patients  were  successfully  extubated  after  their  first 
attempt  at  a  T-piece  trial.  Similar  results  were  also  obtained 
by  Brochard."*  In  that  study,  as  many  as  76%  of  patients  were 
successfully  extubated  after  their  first  attempt  at  weaning  (a 
2-hour  T-piece  trial),  which  took  place  14  days  after  intubation 
(on  average).  These  results  suggest  that  the  usual  practice  of 
delaying  the  weaning  process  until  the  underlying  disease  has 
almost  completely  resolved  may  extend  unnecessarily  the 
period  of  total  rest. 

Altliough  advising  shorter  pericxis  of  rest  may  be  considered 
premature,  we  believe  that  close  patient  monitoring  protects 
against  the  risks  of  further  injuring  the  already  stressed  res- 
piratory muscles.  Brochard  et  al^  have  shown  that  clinically 
apparent  sternocleidomastoid  muscle  use  correlates  well  with 
the  development  of  electromyographically  proven  respiratory 
muscle  fatigue.  In  addition,  the  increase  in  respiratory  rate 
has  also  been  shown  to  be  a  sensitive  indicator  of  respiratory 
muscle  fatigue  or  excessive  respiratory  load-"  that  even  pre- 
cedes changes  in  arterial  blood  gases.''  Although  no  studies 
have  identified  a  specific  respiratory  rate  associated  with  res- 
piratory fatigue,  various  studies'-'"  evaluating  weaning  pro- 
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tocols  have  used  a  respiratory  rate  of  30  as  an  indicator  of  wean- 
ing failure.  Therefore,  we  beUeve  that  the  close  monitoring 
of  these  two  indicators  ensures  patients  safety  and  protects 
against  the  risk  of  respiratory  muscle  fatigue,  thus  allowing 
for  an  earlier  initiation  of  weaning. 

The  method  of  gradually  decreasing  the  SIMV  rate  while 
using  pressure  support  has  been  used  hy  various  authors  of 
weaning  protocols.  However,  to  our  knowledge  no  published 
articles  have  evaluated  the  advantages  of  SIMV  with  pres- 
sure support  over  pressure  support  alone  as  a  method  of  wean- 
ing. We  believe  that  withdrawal  of  ventilatory  support  is  best 
initiated  by  first  reducing  the  SIMV  rate  and  then  the  level 
of  pressure  support.  We  prefer  to  gradually  decrease  the  SIMV 
rate  because  a  sudden  transition  from  total  ventilatory  sup- 
port to  pressure  support  only  may  significantly  increase  the 
work  of  breathing  because  it  forces  patients  to  initiate  each 
breatli.  It  is  understood  that,  in  some  patients,  the  medical  team 
may  adjust  the  frequency  of  ventilator  parameter  changes  to 
speed  up  or  slow  down  the  weaning  process. 

The  introduction  of  this  protocol  significantly  improved 
patient  comfort  as  assessed  by  the  frequency  of  tachypneic 
events.  The  Tachypnea  Index  almost  halved  in  the  postpro- 
tocol  f)eriod  as  compared  to  the  preprotocol  period.  We  elected 
not  to  monitor  Likert  or  Visual  Analog  Scales  to  measure  com- 
fort because  these  measurements,  unlike  the  respiratory  rate, 
require  patient  cooperation.  These  measurements  are  not  eas- 
ily obtained  in  many  critically  ill  patients,  particularly  those 
receiving  narcotics  and/or  sedatives.  Furthermore,  dyspnea 
scores  have  been  shown  to  display  little  variation  in  response 
to  the  withdrawal  of  ventilatory  support.- '■-- 

We  also  observed  a  300%  decrease  in  the  response  time 
to  abnormal  blood  gas  results  following  the  introduction  of 
the  protocol.  Taken  together,  these  results  suggest  that  this 
ventilatory  management  protocol  truly  improved  the  comfort 
and  safety  of  mechanical  ventilation.  In  spite  of  greater  patient 
comfort  and  faster  responses  to  abnormal  blood  gas  results, 
we  did  not  observe  a  reduction  in  the  total  duration  of  mechan- 
ical ventilation  following  the  introduction  of  the  protocol.  The 
variability  of  the  patient  population  and  the  rate  of  resolution 
of  the  underlying  disease  resulted  in  widely  differing  dura- 
tion of  ventilation  among  patients.  With  our  observed  vari- 
ance, we  estimate  that  it  would  have  required  randomization 
of  more  than  1.700  patients  to  each  group  to  detect  a  20% 
decrease  in  the  duration  of  ventilation  (power  of  80%  and  a 
error  of  0.05).  Although  the  duration  of  ventilation  in  the  pre- 
protocol group  was  36  hours  shorter  than  in  the  postproto- 
col  group,  this  difference  was  not  statistically  significant.  As 
depicted  in  Figure  1 .  there  was  no  difference  in  the  duration 
of  ventilation  for  patients  ventilated  fewer  than  1 2  days.  The 
observed  difference  after  1 2  days  was  explained  by  the  extended 
periods  of  ventilation  of  only  a  few  patients.  The  exclusion 
of  outliers  with  duration  of  mechanical  ventilation  exceed- 
ing 2  standard  deviations  from  the  overall  mean  (mean  of  both 
the  pre-  and  postprotocol  groups),  narrowed  the  difference 


in  the  duration  of  ventilation  to  only  1  hour.  In  trials  in  which 
various  weaning  methods  or  protocols  were  shown  to  alter 
the  total  duration  of  ventilation,  patients  were  selected  only 
if  they  met  specific  weaning  criteria  or  if  they  shared  a  com- 
mon diagnosis.**'"  Although  tighter  patient  selection  greatly 
reduced  the  variation  in  ventilation  time,  thus  increasing  the 
power  of  these  studies,  it  also  limited  ability  to  generalize  the 
findings  to  a  broader  population.  Nevertheless,  the  absence 
of  any  improvement  in  the  duration  of  ventilation  raises  con- 
cerns with  regards  to  the  protocol  itself.  Was  the  protocol 
aggressive  enough?  Could  the  withdrawal  of  ventilatory  sup- 
port have  proceeded  more  rapidly  in  some  patients  without 
causing  undue  hann?  It  is  the  answers  to  these  and  many  other 
questions  that  will  help  us  refine  our  protocol.  However,  we 
believe  that  a  greater  involvement  of  respiratory  therapists 
in  the  assessment  of  patients  and  the  decision-making  pro- 
cess will  always  be  a  key  component  of  any  protocol  aimed 
at  improving  the  quality  of  care. 

Conclusions 

In  conclusion,  the  implementation  of  a  Ventilatory  Man- 
agement Protocol  has  enhanced  patient  comfort  and  has 
improved  the  time  to  respond  to  abnormal  blood  gas  or  SpO: 
values.  The  protocol  has  also  formalised  a  method  to  totally 
rest  patients  in  acute  respiratory  failure.  Close  patient  mon- 
itoring has  enabled  our  health  care  team  to  initiate  weaning 
early,  even  before  the  underlying  disease  has  completely 
resolved.  We  were,  however,  unable  to  demonstrate  a  reduc- 
tion in  the  total  duration  of  mechanical  ventilation.  We  believe 
that  this  Ventilatory  Management  Protocol  has  greatly 
enhanced  the  communication  and  mutual  respect  among  mem- 
bers of  the  health  care  team,  improving  the  quality  of  care 
in  our  institution. 
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Evaluation  of  an  Assessment  Tool  for  Equipment  Management 
(ATEM)  of  Home  Oxygen  Concentrators 

Karen  M  Pfaff  RN,  Larry  E  Johnson  MD  PhD,  Phillip  J  Savage  CRTT,  and  John  R  Kues  PhD 


BACKGROUND:  We  sought  to  assess  clients'  or  caregivers'  ability  to  accu- 
rately and  safely  manage  home  oxygen  equipment  and  backup  systems.  Forms 
commonly  used  for  client  assessment  by  home  oxygen  equipment  providers 
were  compared  to  the  Assessment  Tool  for  Equipment  Management  (ATEM) 
of  home  oxygen  concentrators  (HOC).  The  ATEM  addresses  standards  for 
knowledge  assessment  recommended  by  the  Joint  Commission  on  Accredi- 
tation of  Healthcare  Organizations  including  knowledge  of  liter  flow,  hours 
of  daily  use,  oxygen  safety  and  emergency  procedures,  equipment  maintenance 
and  storage,  use  of  backup  supplies,  and  response  to  equipment  malfunction. 
METHODS:  Five  regional  home  care  companies  recruited  70  subjects  who 
were  first-time  users  of  HOC;  hospice  clients  were  excluded.  Participants  were 
interviewed  twice  during  in-home  visits  by  a  different  employee  each  time. 
They  were  randomized  to  be  assessed  initially  by  either  the  ATEM  or  the  com- 
pany documentation  form.  The  first  interview  was  within  5  days  of  equipment 
set-up  and  training.  The  second  interview,  using  the  remaining  assessment 
tool,  took  place  an  average  of  3.2  days  later,  with  the  interviewer  blinded  to 
the  first  assessment  results.  The  company  documentation  forms  were  then  inde- 
pendently scored  using  the  ATEM  format.  RESULTS:  Compared  with  the 
ATEM,  company  documentation  forms  provided  less  specific  and  complete 
information.  Company  forms  were  also  more  subjective  in  their  assessment 
of  knowledge  of  proper  management  of  equipment  The  ATEM  identified  high- 
risk  knowledge  deficits  related  to  equipment  management  more  than  16  times 
more  often  than  standard  instruments  (67  deficits  vs  4  deficits  detected)  (p 
<  0.001 ).  Three  of  5  companies  recorded  no  knowledge  deficits  or  functional 
problems  in  39  clients,  while  the  ATEM  found  36  deficits  in  the  same  popu- 
lation. CONCLUSIONS:  The  ATEM  comprehensively  assesses  knowledge  and 
functional  ability  of  clients  or  caregivers  to  manage  HOC  safely  and  with  greater 
sensitivity  than  other  assessment  forms.  The  ATEM  facilitates  documenta- 
tion by  providing  both  visual  cuing  and  well-defined  criteria  for  scoring  and 
identifies  potentially  critical  knowledge  deficits  far  more  often.  [Respir  Care 
1997;42(6):61 1-616] 
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Introduction 

It  is  estimated  that  600,000-800,000  persons  in  the  United 
States  use  home  oxygen  equipment.'-  The  National  Association 
of  Medical  Equipment  Suppliers  estimates  that  6,000-10,000 
companies  provide  home  oxygen  in  the  United  States,  at  a  cost 
of  $1.4-3.0  billion.'-''  The  Joint  Commission  on  Accredita- 
tion of  Healthcare  Organizations  ( JCAHO),  which  provides 
standards  for  assessment,  education,  and  documentation  of 
appropriate  care  or  services  for  accredited  companies,  requires 
documentation  that  clients  or  caregivers  understand  how  to 
correctly  and  safely  use  home  medical  equipment." 
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Long-term  oxygen  therapy  is  provided  to  individuals  who 
«^  have  severe  disease.  The  high  mortality  associated  with  the 
requirement  for  this  therapy  (up  to  30%  at  1  year,  50%  at  2 
years,  and  57%  at  3  years),'  the  cost  of  home  oxygen,  and  the 
prevalence  of  noncompliance,*'^-*'''"  as  well  as  the  potential 
hazards  of  oxygen  use,"'-  mandate  that  oxygen  be  supplied 
to  persons  who  understand  how  to  use  it  properly.  Most  stud- 
ies of  home  oxygen  use  are  limited  to  its  medical  management 
and  benefits,  and  do  not  address  practical  issues  of  monitor- 
ing the  client  and  caregiver  on  their  knowledge  about  its  safe 
and  proper  use.''"'  '■*  We  found  there  was  little  research  on 
practical  or  creative  ways  to  assess  clients  who  receive  long- 
term  home  oxygen  therapy  and  that  many  organizations  pro- 
viding home  oxygen  equipment  were  having  difficulty  mea- 
suring how  well  their  clients  or  their  responsible  caregivers 
were  managing  the  use  of  the  equipment.  These  companies 
were  requesting  a  more  appropriate  documentation  tool.  The 
Assessment  Tool  for  Exquipment  Management  (ATEM)  of  home 
oxygen  concentrators  was  designed  to  reliably  measure  client 
and  caregiver  knowledge  and  demonstrated  ability  to  manage 
home  oxygen  equipment  safely.  This  study  compares  the  ATEM 
with  commonly  used  alternative  assessment  formats. 

Description  of  Assessment  Tool 


this  comparison  study.  Each  company  contributed  8  to  20  sub- 
jects to  the  study.  The  study  was  approved  by  the  University 
of  Cincinnati  and  the  Franciscan  Health  System  Institutional 
Review  Boards. 

Participants  were  interviewed  by  2  different  company 
employees  during  in-home  visits,  following  equipment  set  up 
training.  The  employees  were  blinded  to  the  results  of  the  pre- 
viously administered  evaluation.  The  participants  were  not 
informed  that  the  evaluations  were  different.  The  first  inter- 
view occurred  2  to  5  working  days  following  the  initial  set 
up,  and  the  second  followed,  on  average,  3.2  days  later.  The 
subjects  were  randomized  to  be  evaluated  by  either  the  ATEM 
initially  or  the  company  documentation.  Half  were  evaluated 
by  the  ATEM  first  and  the  company  documentation  last;  the 
other  half  were  evaluated  by  the  company  document  first,  and 
the  ATEM  last. 

The  company  documentation  was  separately  scored  using 
the  ATEM  scoring  format.  We  omitted  Number  3  because  we 
believed  we  could  clearly  separate  high  and  low  risk  (Appendix 
I ).  Results  from  the  2  documentation  formats  were  compared 
for  each  subject. 

Knowledge  deficits  found  using  the  ATEM  were  compared 
to  those  detected  from  the  standard  company  documentation 
forms  using  a  difference  of  proportion  test. 


The  ATEM  (Appendix  I )  of  home  oxygen  concentrators 
assesses  the  knowledge  and  capability  of  the  client  or  respon- 
sible caregiver  to  demonsU'ate  the  correct  and  safe  use  of  oxy- 
gen equipment.  There  are  10  questions  covering  correct  liter 
flow  rate,  hours  to  be  used  daily,  basic  concentrator  opera- 
tion, oxygen  safety,  equipment  cleaning  and  maintenance, 
proper  storage  and  placement  of  the  concentrator,  correct  use 
of  the  backup  cylinder,  cylinder  capacity,  what  to  do  for  equip)- 
ment  malfunction,  and  what  to  do  in  a  medical  emergency. 
Clients  or  their  caregivers  are  given  scores  on  each  of  these; 
higher  scores  are  given  for  a  correct  demonstration  or  expla- 
nation, or  for  errors  that  are  minor  and  should  not  threaten 
a  client's  health.  Lower  scores  are  given  for  verbal  responses 
or  demonstrations  that  may  place  a  client  or  other  household 
members  at  significant  risk  of  harm.  In  contrast  to  dichoto- 
^  mous  scoring  methods,  the  ATEM  allows  measurement  of 
partial  knowledge  deficits.  The  ATEM  provides  guidelines 
on  how  to  judge  and  score  greater  or  lesser  risk.  Instances  in 
which  a  client  or  caregiver  correctly  understands  how  to  use 
the  equipment  but  is  noncompliant  would  be  specifically 
addressed  elsewhere  on  the  individualized  plan  of  care.  The 
ATEM  is  used  at  each  client  visit  to  identify  areas  of  poten- 
tial risk  and  educational  opportunities. 

Evaluation  Method 

Seventy  (nonhospice)  clients,  who  were  recruited  from  5 
different  home  oxygen  supply  companies  and  who  were  receiv- 
ing oxygen  concentrators  for  the  first  time,  were  enrolled  in 


Results 


Documentation 


Home  oxygen  suppliers  use  a  wide  variety  of  documentation 
methods,  most  commonly  narrative,  'canned"  care  plans  using 
fill-in-the-blank  responses,  or  yes-no  checklists.  Examples  from 
several  company  assessment  tools  are  shown  in  Figure  1 .  The 
progress  note/narrative  format  provides  the  least  specific  and 
consistent  information.  The  assessors  frequently  use  comments 
like  "good  working  knowledge"  without  further  details.  Nar- 
rative documentation  is  also  difficult  to  scan  for  information. 
It  does  not  facilitate  the  collection  of  measurable  outcomes, 
and  it  is  difficult  to  compare  sequential  assessments. 

Although  better  than  narrative,  the  other  forms  did  not  com- 
prehensively cover  all  10  areas  of  client  knowledge  assessed 
by  the  ATEM.  Most  documentation  described  observations 
(eg.  that  the  oxygen  flow  was  set  correctly)  but  not  specifi- 
cally whether  the  client  knew  what  the  correct  flow  should 
be  and  how  to  correct  it  if  necessary.  A  "yes"  or  "no"  check 
following  "assessment  of  knowledge  of  physician  prescrip- 
tion" does  not  differentiate  L/min.  hours/day.  whether  the  client 
was  asked  about  the  prescription,  or  if  the  equipment  was  still 
correctly  set.  A  check  following  "understands/complies  with 
prescribed  therapy"  does  not  differentiate  the  importance 
between  the  tuo  nor  specify  what  is  included  under  "prescribed 
therapy."  Most  of  the  company  assessment  forms  that  we  stud- 
ied do  not  address  knowledge  about  use  or  length  of  time  on 
the  backup  cylinders  (Fig.  I ). 
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Company  A: 

Patient  responsibilities  (checl<  list): 

Understands/complies  with  prescribed  therapy 

Understanding  use  of  back-up  system 

Safety  precautions  re-emphasized 
Home  environment  (check  list): 

Equipment  safely  stored 

Fire  precautions 

Company  B: 

Patienl/caregiver  can  demonstrate  (yes-no  check  list): 

Understands  alarms/troubleshooting  concentrator 

Use  of  back  up  system,  if  provided 
Patient/caregiver  can  determine  amount  of  gas  in  cylinder 
Understands  all  electrical  and  general  safety  precautions 

Company  C: 

Yes-no  check  list: 

Compliance  with  MD  orders 
Environmental  safety  adequate 
Storage/handling  of  cylinders 
Equipment  positioned  safely 

Company  D: 

Safety/equipment  assessment  (check  list): 
pquipment  procedures  reviewed 
Emergency  procedures  reviewed 
Back-up  systems  reviewed 
Safety  measures  reviewed 
Routine  maintenance  procedures  reviewed 

Company  E: 

Using  the  following  assessment  codes  (1  =  demonstrates  adequate  level  of 
knowledge/skill  performance:  2  =  demonstrates  partial  knowledge/skill  per- 
formance: 3  =  demonstrates  no  knowledge/skill  performance),  the  patient/care- 
giver will  be  able  to  verbalize/demonstrate  the  following  goals: 

Safe  use  of  equipment 

Assembly/disassembly  of  equipment 

Need  for  backup-emergency 

Reason  for  compliance  to  regime 


Figure  1.  Examples  from  commonly  used  home  oxygen  assess- 
ment tools  on  documenting  client  or  caregiver  knowledge  about 
how  to  correctly  and  safely  use  home  oxygen  equipment. 


Many  assessment  tools  specifically  ask  for  demonstrations 
of  concentrator  operation,  cleaning,  or  what  to  do  for  equip- 
ment malfunction.  Quantification  of  client  knowledge  is  lack- 


ing in  most.  One  form  that  graded  knowledge  and  skill  used 
the  descriptors  "demonstrates  adequate  level  of  performance" 
and  "demonstrates  partial  performance"  without  further  expla- 
nation. Using  subjective  words  like  "adequate"  or  "partial" 
as  criteria  may  not  truly  document  safe  independence  or  crit- 
ical knowledge  deficits.  What  is  "adequate"  for  one  assessor 
may  not  be  to  another. 

Detection  of  Knowledge  Risk 

The  ATEM  frequently  found  substantial  knowledge  deficits, 
in  contrast  to  other  commonly  used  assessment  formats  (Table 
1 ).  Despite  the  variety  of  assessment  forms,  no  company  form 
was  found  better  than  the  ATEM  at  detecting  knowledge 
deficits.  Because  there  were  no  significant  differences  among 
the  standard  documentation  tools  in  their  ability  to  assess  knowl- 
edge, their  cumulative  data  were  combined  for  statistical  anal- 
ysis. The  ATEM  found  client  or  caregiver  knowledge  deficits 
in  2-7  of  the  10  knowledge  areas  in  up  to  37%  of  the  par- 
ticipating companies'  audited  charts.  Except  for  the  area  per- 
taining to  knowing  what  to  do  in  a  medical  emergency,  the 
ATEM  found  at  least  one  client  from  every  company  with  a 
serious  knowledge  deficit  in  each  of  the  other  categories.  Sixty- 
seven  serious  knowledge  deficits  (of  a  total  of  700  possible 
deficits,  or  a  detection  rate  of  9.6%)  were  found  using  the 
ATEM  tool  compared  to  4  (0.6%  detection  rate)  using  stan- 
dard documentation  forms  (Z  =  7.65;  p  <  0.001 ).  Three  com- 
panies documented  no  knowledge  deficits  in  39  clients,  while 
the  ATEM  found  36  in  the  same  39  clients. 

In  contrast  to  standard  documentation  instruments,  the 
ATEM  found  significantly  more  potentially  serious  knowl- 
edge deficits  when  patients  were  evaluated  on  their  knowl- 
edge regarding  oxygen  safety  (18.6%  vs  1.4%;  p  <  0.001 ), 
proper  equipment  storage  and  placement  (17.1%  vs  1.4%;  p 
<  0.001 ),  proper  use  of  the  backup  system  (21.4%  vs  2.9%; 
p  <  0.001 ),  length  of  time  remaining  on  the  cylinder  ( 15.8% 
vs  0%;  p  <  0.001 ),  knowledge  about  the  correct  prescription 


Table  1 .      Comparison  of  Deficits  Found  by  the  Assessment  Tool  for  Equipment  Management  ( ATEM )  of  Home  Oxygen  Concentrators  and  Other 
Assessment  Instruments  in  70  Patients, 


Area  of  Evaluation 


%  of  Deficits  %  of  Deficits 

Found  by  ATEM       Found  by  Other  Assessment  Tools 


p  Value 


Knowledge  of  physician  prescription  for  liter  flow 

Knowledge  of  physician  prescription  for  hours  of  oxygen  use/day 

Basic  concentrator  operation 

Oxygen  safety 

Equipment  cleaning/maintenance 

Proper  storage  and/or  placement  of  concentrator 

Use  of  back-up  cylinder 

Length  of  time  remaining  in  cylinder 

What  to  do  for  equipment  malfunction 

What  to  do  in  a  medical  emergency 


7.1 
4.3 
2.9 

18.6 
7.1 

17.1 
■21.4 

15.8 
1.4 
0 


0 

0 

0 

1.4 

1.4 

0 

2.9 

0 

0 

0 


0.02 

n.s. 

n.s. 

<  0.001 
0.04 

<0.001 

<  0.001 

<  0.001 
n.s. 
n.s. 


n.s.  =  not  statistically  significant. 
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for  liter  flow  (7. 1  %  vs  0  %;  p  =  0.02),  and  equipment  clean- 
ing and  maintenance  (7.1%  vs  1.4%;  p  =  0.04)  (Table  I ), 
Knowledge  deficits  concerning  oxygen  safety,  proper  place- 
ment of  equipment,  and  equipment  cleaning  place  the  client 
and/or  his  or  her  family  at  immediate  risk  for  h;irm.  while  not 
knowing  the  length  of  time  remaining  in  a  cylinder  or  how 
to  use  the  backup  cylinder  are  potentially  hamiful  for  the  client 
if  the  primary  oxygen  delivery  system  malfunctions.  It  could 
also  contribute  to  continuing  injury  if  the  patient  does  not 
receive  oxygen  for  the  correct  dose  or  time. 

Scoring  the  Evaluations 

We  originally  thought  we  could  have  a  total  score  calcu- 
lated by  the  ATEM  that  would  stratify  risk.  In  order  to  do  this, 
we  omitted  the  Number  3  from  the  evaluation  sheet.  The  total 
score  idea  did  not  work  because  knowledge  deficit  in  even 
one  category  was  potentially  serious.  However,  we  contin- 
ued to  use  1,  2, 4,  5  scores  because  we  believed  the  numbers 
to  grade  risk  were  easy  to  understand. 

Discussion 

JCAHO  requires  that  suppliers  of  home  oxygen  demon- 
strate a  process  by  which  they  plan  and  provide  services  with 
appropriate  documentation.''  This  should  include  an  evalu- 
ation of  the  clients"  or  caregivers"  ability  to  comply  with  equip- 
ment u.se,  which  demonstrates  both  knowledge  and  perfor- 
mance of  the  specific  responsibilities  related  to  equipment  use. 
Similariy,  several  Oxygen  Consensus  Conferences  have  rec- 
ommended the  development  of  quality  assurance  standards 
and  on-going  education  for  continuing  management  of  the 
home  oxygen  patient.'"'  "'  Proper  documentation  helps  pre- 
vent incomplete  care,  detemiines  when  goals  ;ue  reached,  and 
expedites  clear,  meaningful  communication  among  all  care 
providers.  Standard  formats  assist  staff  to  perform  tasks  in 
the  same  manner  and  to  take  the  same  approach  to  care.  An 
effective  care  plan  should  also  identify  a  client"s  health  care 
service  needs. 

Current  client  training  on  the  use  of  home  oxygen  equip- 
ment may  be  inadequate.'^""'  Many  clients  on  home  oxygen 
therapy  receive  only  a  few  minutes  of  instniction,  mainly  from 
the  vendor,  on  its  proper  use.  It  is  not  surprising  that  there 
is  a  high  prevalence  of  noncompliance  in  using  home  oxy- 
gen as  prescribed.''"*'"  '''  Conversely,  patients  who  receive 
more  educational  interventions  and  closer  folk)w-up  are  more 
compliant.^  Emotional  and  mood  disturbances,  including 
depression  in  up  to  .'iO'^'f  of  patients,  and  other  neuropsy- 
chological impairments,  are  common  in  persons  with  hypoxic 
lung  disease  and  are  further  barriers  to  proper  compliance 
and  understanding."-"-' 

The  .\TEM  (Appendix  1 )  was  designed  as  an  easily  read- 
able and  administered  assessment  and  documentation  tool 
for  the  know  Icilge  to  correctly  manage  home  oxygen  equip- 


ment, with  well-defined  scoring  methodology.  Clients  or  care- 
givers with  knowledge  deficits  in  any  of  a  variety  of  areas 
can  be  readily  identified,  and  individualized  plans  of  care  can 
be  developed  for  them.  The  ATEM  format  allows  for  the  lon- 
gitudinal assessment  of  client  or  caregiver  knowledge  in  10 
areas  from  1  sheet,  rather  than  having  to  scan  through  mul- 
tiple care  plans. 

The  ATEM  has  2  major  benefits.  The  first  is  that  it  pro- 
vides more  complete  and  easily  understood  documentation. 
It  facilitates  a  more  objective  and  explicit  review  of  client  or 
caregiver  knowledge  in  multiple  areas,  many  of  which  are 
neglected  in  currently  used  assessment  formats.  It  also  pro- 
vides clearer  guidelines  forjudging  knowledge  and  stratifies 
knowledge  deficits  by  degrees  of  risk  of  potential  hami.  Cur- 
rent assessment  tools  may  indicate  topics  for  knowledge  assess- 
ment, but  tlie  dcx:umentation  often  does  not  allow  one  to  deter- 
mine the  degree  to  which  the  client  understands  these  individual 
areas  of  oxygen  equipment  management.  From  most  cuirently 
used  tools,  it  can  only  be  inferred  that  a  complete  knowledge 
assessment  took  place.  The  ATEM.  in  contrast,  compre- 
hensively assesses  10  separate  areas  of  knowledge  and  per- 
mits a  rapid  evaluation  of  both  current  knowledge  and  any 
change  of  knowledge  over  time.  It  easily  communicates  this 
information  to  persons  who  do  not  see  the  client  frequently. 

Several  other  assessment  fomis  have  been  propo.sed.  A  25- 
question  knowledge  assessment  form  for  patients  using  home 
oxygen  is  available  for  use  at  outpatient  clinic  appointments.— 
While  this  form  does  not  quantitate  degree  of  risk,  it  could 
be  modified  for  the  home  care  setting  to  assess  current  knowl- 
edge and  changes  over  time.  Heslop  and  Shannon-'  list  a  vari- 
ety of  issues  that  should  be  as.sessed  with  home  oxygen  use, 
including  how  oxygen  therapy  fits  into  a  family's  lifestyle, 
but  without  a  formal  scoring  format. 

The  second  benefit  of  the  ATEM  is  that  it  greatly  improves 
the  detection  of  knowledge  deficits  when  compared  to  cur- 
rently used  dcx'uinentation  fomis.  Sixty-seven  high-risk  knowl- 
edge deficits  were  identified  by  the  ATEM  while  the  com- 
bined 5  standard  assessment  forms  detected  only  4  deficits. 
The  ATEM  is  particularly  effective  at  identifying  risk  re- 
garding oxygen  safety,  proper  equipment  storage  and  main- 
tenance, use  of  the  backup  system,  and  knowing  the  length 
of  time  one  has  left  to  use  the  oxygen  cylinder. 

While  primiu7  care  physicians  play  a  crucial  role  in  order- 
ing home  oxygen  therapy,  their  lack  of  training  in  respiratory 
care  and  their  frequently  inappropriate  use  of  oxygen  in  other 
care  settings  is  problematic.^-^  The  ATEM,  with  its  more  sen- 
sitive detection  of  knowledge  deficits,  may  facilitate  com- 
munication reg;irding  complicated  patients  and  improve  physi- 
cian management.'"'-^-''  Providing  information  derived  from 
the  ATEM  to  physicians  will  aid  their  oversight  and  may 
improve  patient  compliance  w  ith  the  oxygen  prescription. 

A  recent  report  claims  that  infrequent  contact  with  patients 
receiving  long  term  oxygen  is  cost  effective.-^-**  Decreased 
contact  with  clients,  without  thorough  assessment  of  their  un- 
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derstanding  of  their  home  oxygen  equipment,  may  make  the 
ATEM  even  more  \ aluable.  In  addition,  health  c;ue  under  riuui- 
aged  care  models  generally  encourages  outcomes  measure- 
ment. The  ATEM  provides  both  valuable  and  quantifiable  infor- 
mation regarding  knowledge  on  the  appropriate  use  of 
expensive  services.  Finally,  the  ATEM  allows  educational 
efforts  to  be  more  efficiently  focused  on  higher  risk  clients. 
Increased  training  on  and  knowledge  about  the  use  of  their 
oxygen  equipment  may  improve  compliance  and  health  out- 
comes, and  thereby  improve  patients'  quality  of  life.-^ 

Conclusions 

The  ATEM  comprehensively  assesses  knowledge  and  abil- 
ity of  clients  or  caregivers  to  safely  manage  home  oxygen 
equipment  with  greater  sensitivity  and  structure  than  many 
commonly  used  assessment  fomis.  It  facilitates  documentation 
by  providing  both  visual  cueing  and  well-detlned  criteria  for 
scoring.  It  also  identifies  potentially  critical  knowledge  deficits 
far  more  often  than  current  fomis.  Studies  are  now  underway 
to  see  how  outcomes  may  be  affected  by  using  this  tool. 
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Appendix  1.  The  Assessment  Tool  for  Equipment  Management  (ATEM)  of  Home  Oxygen  Concentrators 

Initial  Score  Goal  Subsequent  Evaluations 

Knowledge  of  physician  Rx  for  liter  flow  (Score  5,2,  or  1 )  

Knowledge  of  physician  Rx  for  hours  per  day  (5,2.  or  1 )  

Basic  concentrator  operation  (5.4,2,  or  I )  

Oxygen  safety  (5,4,2,  or  1 )  

Equipment  cleaning/maintenance  (5,4,2,  or  1 )  

Proper  storage  and/or  placement  of  concentrator  (5,4,2,  or  1 )       

Use  of  backup  tank  (5,2,  or  1 )  

Length  of  time  left  in  tank  (5.4.2.  or  1 )  

What  to  do  for  equipment  malfunction  (5.4,2.  or  1 )  

What  to  do  in  a  medical  emergency  (5.2.  or  1 )  


Person  Scoring 


Criteria  for  Scoring  the  ATEM: 

Low  Risk 

5      When  asked,  the  clicnt/caregiver  can  independently  demonstrate  a  procedure  or  give  an  accurate  verbal  explanation  w  ith 
all  pertinent  information  included. 

4      When  asked,  clieiit/caregiver  can  give  a  partially  correct  verbal  response/demon.stralion.  The  errors  are  minor  and  w  ould 
not  threaten  a  client's  health.  The  client  may  require  some  \erbal  cuing  or  partial  reinstruction.  No  referrals  are  needed. 

High  Risk 

2      When  asked/caregiver  gives  an  incorrect  verbal  response  or  demonstration.  The  error  is  substantial  and  could  put  the 
client  at  significant  risk  for  harm.  Immediate  reinstruction  is  required,  and  possibly  a  referral. 

1       When  asked,  the  client/caregiver  cannot  give  a  verbal  response  or  is  physically  unable  to  perform  the  task.  An  alterna- 
tive care  provider  should  be  facilitated. 

Note:  The  ATEM  is  accompanied  b_\  an  attachment  that  pro\'ides  examples  of  common  ""high  risk"  and  ""km  risk"  responses 
to  each  of  the  areas  assessed. 
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Does  It  Make  Sense  To  Heat  Gases  Higher  than  Body  Temperature  for 
the  Treatment  of  Cold  Water  Near-Drowning  or  Hypothermia? 


Introduction 

The  practice  of  heating  gases  higher  than  body  temper- 
ature has  been  recommended  by  various  groups  for  the  treat- 
ment of  cold  water  near-drowning  and  hypothermia.  The  pro- 
cedure was  popularized  in  1972  by  Lloyd  et  a!'  who  had 
hypothermic  victims  breathe  gases  heated  to  50-80  °C.  This 
landmark  study  did  establish  that  rewarming  occurred,  but 
the  risk  of  airway  damage  was  great  at  these  high  tempera- 
tures. Many  individuals  and  groups  have  advocated  the  use 
of  gases  at  greater  than  body  temperature  (albeit  at  temper- 
atures lower  than  suggested  by  Lloyd  et  al)  based  on  the 
premise  that  considerable  heat  transfer  occurs  from  the  lung 
parenchyma  to  the  core  thoracic  organs  This  held  promise 
as  an  elegant  low-cost  alternative  for  hospitals  that  lacked 
other  internal  rewamiing  methods,  such  as  extracorporeal  mem- 
brane oxygenation  (ECMO),  dialysis,  peritoneal  lavage,  or 
femoral-femoral  bypass.  However,  attempts  to  apply  this 
approach  has  generated  problems.  Guidelines  vary  for  deter- 
mining the  appropriate  temperature  of  gases  delivered  to  the 
patient.  Most  equipment  available  to  providers  is  simply  not 
designed  to  safely  heat  gases  to  the  level  suggested  by  the 
various  groups.  The  preponderance  of  literature  appears  to 
show  a  lack  of  convincing  evidence  supporting  the  practice 
of  heating  gases  higher  than  body  temperature.  In  short,  we 
seem  to  be  at  a  point  where  we  need  to  examine  whether  this 
practice  really  makes  sense. 

Guidelines 

The  guidelines  for  cold  water  near-drowning  and  hypother- 
mia issued  by  the  state  of  Alaska  suggest  warming  gases  to 
40.5-42.2  °C  as  a  primary  rewarming  technique;-  the  Amer- 
ican Heart  Association  in  the  Advanced  Cardiac  Life  Sup- 
port textbook,'  recommends  an  inspired  gas  temperature  range 
of  42-46  °C;  whereas  the  Clinical  Practice  Guidelines  pro- 
vided by  the  American  Association  for  Respiratory  Care 
(AARC)  do  not  address  the  use  of  heated  gases  for  the  treat- 
ment of  hypothermia  or  cold  water  near-drowning.'*'  I  have 
read  other  guidelines  suggesting  different  inspired  gas  tem- 
perature ranges.  The  consensus  among  the  various  guidelines 
appears  to  be  to  favor  a  higher  gas  temperature,  but  what  is 
the  rationale  for  choosing  a  particular  temperature  range?  If 


one  accepts  the  hypothesis  that  heating  inspired  gases  is  clearly 
beneficial  for  the  treatment  of  cold  water  near-drowning  the 
obvious  choice  would  be  to  select  the  warmest  possible  tem- 
peraUire  that  poses  no  hazard  to  the  patient's  airways,  but  what 
is  that  temperature?  The  literature  on  human  subjects  is  pretty 
scant.  The  Sims  et  al  study''  of  intubated  dogs  shows  tracheal 
injury  at  a  temperature  as  low  as  40  °C.  The  often  quoted  study 
by  Graves  and  Klein'  describes  "hot  pot  tracheitis"  in  a  7-year- 
old  patient  ventilated  with  a  gas  mixture  at  1 10  °F.  The  risk 
for  tracheal  injury  appears  to  be  more  pronounced  with  intu- 
bated patients,  which  makes  sense,  because  the  native  upper 
airway  can  work  either  to  warm  or  to  cool  inhaled  air.  The 
therapeutic  teinperature  also  appears  to  be  close  to  the  max- 
imum safe  temperature  for  the  patient's  airways. 

Equipment 

The  humidifiers  that  1  personally  am  fainiliar  with  were 
manufactured  in  accordance  with  the  International  Standards 
regulations  (ISO).  One  of  the  ISO  standards  for  humidifiers 
is  that  a  humidifier  should  not  warm  gases  above  41  °C  within 
50  mm  of  the  patient  outlet.  (This  assumes  a  standard  6-foot 
tubing  length.)'''  It  seems  obvious  that  this  standard  was  devel- 
oped to  safeguard  patients  from  exposure  to  excessive  gas  tem- 
perature. However,  this  also  makes  it  difficult  to  deliver  gas 
at  temperatures  within  the  presumed  therapeutic  ranges  for 
hypothermia/cold  water  near-drowning.  Clinicians  have  devel- 
oped several  strategies  to  'beat"  the  various  humidifier's  safety 
system  by: 

•  Shortening  the  tubing  to  the  least  possible  length  practi- 
cable 

•  Using  tubing  of  the  smallest  possible  diameter 

•  Disabling  the  humidifiers  safety  systems 

•  'Tricking'  the  humidifier  temperature  probe  by  placing  it 
outside  of  the  patient  circuit 

•  Adding  extra  humidifiers  or  heat  sources  to  the  patient  cir- 
cuit 

In  my  experience,  the  most  popular  solution  employed  in 
Alaskan  hospitals  appears  to  be  shortening  the  tubing  to  the 
least  possible  length  practicable  and  adding  extra  humidifiers 
to  the  patient  circuit.  I  know  from  my  own  Alaskan  expc  i- 
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ence  that  30-inch  circuits  can  allow  dehvery  of  gases  at  high 
temperatures  indeed.  However,  caregivers  who  modify  equi|> 
ment  in  ways  not  intended  or  approved  by  the  manufacturer 
expose  themselves  to  considerable  risk.  Dr  Martin  Nemiroff.'' 
who  reported  personal  experience  with  1.500  cases  of  cold 
water  near-drowning,  actually  fabricated  his  own  device  made 
of  a  heating  coil  and  a  thermos  but  apparently  failed  to  find 
a  vendor  willing  or  able  to  make  a  piece  of  equipment  that 
would  safely  heat  to  the  required  temperatures.  I  talked  with 
the  humidifier  vendors  present  at  the  1996  International  Con- 
vention and  Exhibition  of  the  AARC  in  San  Diego  but  found 
no  one  working  to  bring  .such  a  device  to  market.  These 
"hypothermia  systems"  run  into  further  problems  if  the  patient 
requires  bag-valve-mask  ventilation.  Most  caregivers  have 
to  run  the  heated  humidified  gas  into  the  wide-bore  projec- 
tion used  to  attach  the  oxygen  reservoir  to  the  bag-valve-mask 
unit.  To  my  knowledge,  the  safety  of  mnning  heated  humid- 
ified gases  into  the  reservoir  has  not  been  studied.  Again,  such 
systems  require  using  equipment  in  ways  that  the  manufac- 
turer never  intended.  Why  haven't  vendors  stepped  forward 
to  make  a  safe  and  well-tested  device? 

Literature 

Several  studies  have  shown  significant  patient  rewarming 
rates  using  inhalation  gas  rewarming.  Lloyd  et  al'  used  inspired 
gas  temperatures  as  high  as  50-80  °C,  achieving  a  rewarm- 
ing rate  of  0.54  ±  0.03  °C/h.  The  patients  in  question  had  core 
temperatures  of  24-30  °C  and,  therefore,  were  probably  not 
shivering.  However,  other  researchers'""'  have  reported  much 
higher  rates  of  rewarming  of  0.8- 1 .4  °C/h.  It  is  important  to 
note  that  these  studies  were  done  on  mildly  hypothemiic  sub- 
jects and  shivering  was  a  significant  confounding  variable. 
Morrison  et  al"  demonstrated  that  the  rate  of  rewarming 
depends  primarily  on  shivering  heat  production.  A  study  by 
Goheen  and  Giesbrecht"  demonstrates  that  when  shivering 
is  pharmacologically  inhibited  rewanning  via  inspired  gas  is 
not  an  effective  strategy.  The  actual  rewanning  rate  was  only 
0.23  °C/h  versus  a  control  rate  (no  therapy)  of  0.41  °C/h.  It 
is  also  interesting  to  note  that  in  a  third  group  in  the  Goheen 
and  Giesbrecht  study  a  rewiuming  rate  of  2.4  °C/h  was  achie\  ed 
using  forced  air  rewarming  to  the  external  skin.  In  a  similar 
study,  Hynson  and  Sessler"*  compared  viirious  methods  of  pre- 
venting operative  hypothermia  and  found  that  forced  air 
rewarming  was  the  most  effective  treatment  to  prevent  oper- 
ative hypothermia,  followed  in  effectiveness  by  the  heated 
water  blanket.  Patients  who  received  no  special  therapy  and 
those  who  received  the  healed  humidified  gas  differed  little 
with  regard  to  operative  temperature  loss.  Finally,  some  repoils 
suggest  that  the  potential  heat  transfer  depends  on  minute  ven- 
tilation.''-" Guild'''  demonstrated  that  a  7()-kg  man  could  be 
rewarmed  at  a  rate  of  0.5  '^C/h  using  an  inspired  gas  temperature 
of  45  °C  if  the  minute  ventilation  was  about  10  L/min.  Sev- 
eral authors  have  concentrated  on  the  thermodynamics  of  heat 


transfer  in  the  respiratory  system  and  have  concluded  that  it 
simply  is  not  efficacious  to  rewarm  a  patient  using  warmed 
inspired  ga.ses  alone.  Chatbum  and  Branson-'  noted  in  an  edi- 
torial in  this  journal  that  the  respiratory  system  accounts  for 
only  about  2 1  %  of  the  total  heat  loss  in  most  patients.  They 
also  noted  that  most  of  the  heat  loss  from  the  respiratory  tract 
is  evaporative  (insensible).  Hudson  and  Robinson--  studied 
the  difference  between  inspired  gas  and  expired  gas  during 
ventilation  and  concluded  that  the  theoretical  maximum 
rewarming  rate  is  about  0.2  °C/h,  based  on  thermodynamic 
principles.  Romet  and  Hoskins"  studied  patients  who  were 
cooled  in  a  whole  body  calorimeter  and  then  assigned  to  sim- 
ply shivering  under  a  blanket,  breathing  a  warmed  gas  (at  one 
of  two  levels — 40  or  45  °C).  or  rewarming  in  water  at  40  °C. 
No  significant  differences  were  seen  between  breathing  warmed 
gas  and  shivering  under  a  blanket.  An  additional  unintended 
finding  was  that  the  heated  inspired  gas  seemed  to  lower  the 
patient's  basal  metabolic  rate.  In  an  earlier  study.  Morrison 
et  al-'  calculated  a  reduction  of  1 .4  kJ  of  heat  energy  for  every 
1 .0  kJ  of  inhalalional  heat  added.  It  is  not  clear  why  this  occurs. 
Romet  and  Hoskins''  speculated  that  it  is  due  to  some  laryn- 
geal cold  receptors. 

In  Closing 

There  appear  to  be  several  issues  of  concern  relating  to 
the  continued  use  of  gases  heated  higher  than  body  temperature 
for  the  treatment  of  cold  water  neai-drovvning.  The  use  of  such 
heated  gases  as  a  primary  means  of  rewarming  a  hypother- 
mic patient  seems  to  be  no  more  effective  than  doing  noth- 
ing at  all.  The  low  rewiimiing  rates  reported  translate  into  .some 
very  long  resuscitations  indeed.  Even  Nemiroff.'^-'*  a  strong 
advocate  of  heated,  humidified  gases  for  treating  cold  water 
ne;ir-drovvning  did  not  consider  the  use  of  w;inn  inspired  gases 
a  primary  rewarming  technique  and  referred  to  the  use  of 
heated  humidified  gases  as  a  "stabilization  technique."  Fur- 
ther, does  it  make  sense  to  use  a  technique  that  is  several  times 
slower  than  another  method  of  similar  complexity?  Does  it 
make  sense  to  use  a  protocol  that  may.  in  fact,  lower  a 
hypothermic  patient's  basal  metabolic  rate? 

Some  major  patient  safety  issues  arise  when  gases  heated 
to  high  temperatures  are  delivered.  However,  few  cases  of  air- 
way damage  from  high  gas  temperatures  have  been  docu- 
mented. I  have  .several  ideas  about  why  this  is  so.  Few  peo- 
ple seem  to  know  how  to  make  their  patient  circuit  get  that 
hot.  If  they  devise  a  system  that  rai.ses  gases  to  the  desired 
high  temperature,  they  usually  have  second  thoughts  when 
the  bag-valve-mask  is  too  hot  to  hold  or  the  plastic  wide-bore 
tubing  begins  to  melt,  and  tliey  reduce  the  system's  temperature 
on  that  basis  alone.  Because  hypothermic  patients  who  must 
be  intubated  generally  have  poor  sur\  ival  rates,  we  may  under- 
estimate the  degree  of  airway  damage  that  occurs.  Sponta- 
neously breathing  patients  tend  to  refuse  to  breath  hot  gases, 
which  limits  their  potential  for  airway  damage.  However,  is 
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this  a  risk  we  need  to  run?  Would  it  not  make  more  sense  to 
heat  inspired  gases  only  to  near  body  temperature  and  avoid 
the  problem?  I  believe  that  the  time  has  come  for  members 
of  the  respiratory  therapy  profession  to  come  together  to  work 
on  this  problem.  Although  more  research  and  more  data  may 
be  needed,  researchers  have  provided  us  with  some  reason- 
able data  upon  which  to  base  clinical  decisions.  If  a  Clinical 
Practice  Guideline  for  cold  water  near-drowning  or  hypother- 
mia were  in  place,  it  might  provide  other  groups  the  impe- 
tus for  updating  their  guidelines.  The  "bottom  line'  is  that 
patients  deserve  the  best  care  that  we  know  how  to  provide 
and  a  clear  set  of  guidelines  for  the  care  of  the  hypothermic, 
near-drowning  patients  is  an  essential  first  step. 

Wayne  Wallace  BA  RRT 

Respiratory  Care  Department 

Kodiak  Island  Hospital  &  Care  Center 

Kodiak,  Alaska 
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Wliat's  with  the  Massive  Hemoptysis? 

Sarah  J  Jung  RRT 


Case  Summary 

An  18-year-old  girl,  who  was  a  high  school  senior,  was 
referred  to  our  hospital  because  of  massive  hemoptysis  ( 1  -2 
tablespoons  at  a  time,  5-10  times  throughout  the  day)  during 
the  previous  2  weeks.  The  patient's  history  revealed  that  the 
patient  had  mild  scoliosis  that  had  not  needed  repair,  had  un- 
dergone tympanotomy  with  aibe  insertion  and  adenoidectomy, 
had  suffered  recurrent  pneumonia,  and  had  a  smoking  record 
of  less  than  1  pack-year. 

Physical  examination  revealed  a  normal-appearing  young 
woman  who  was  alert  and  oriented  and  appeared  to  be  in  no 


distress.  The  chest  radiograph  was  considered  abnormal,  but 
no  diagnostic  conclusions  could  be  drawn  from  it.  A  com- 
puterized tomography  (CT)  of  the  chest  was  ordered,  and  two 
views  are  shown  in  Figure  1. 


Ms  Jung  is  a  respiratory  therapist  at  Mayo  Medical  Center.  Rochester. 
Minnesota. 

Reprint  or  correspondence:  Sarah  J  Jung  RRT.  Mayo  Medical  Center. 
Respiratory  Therapy  Dept.  SMH  G-403.  Rochester  MN  55905. 


How  would  you  answer  these  questions? 

What  abnormalities  can  be  seen  in  the  two  CT  views'? 


What  are  the  possible  causes  for  these  abnormalities,  given  the  patient's  presenting  complaint  and  past  medical  history? 


What,  if  anything,  should  be  done  for  this  patient? 


Answers  &  Discussion  on  Page  622 


620 


Respir.atory  Care  •  June  "97  Vol  42  No  6 


Test  your  Radiologic  Skill 


Fig.  1.  Two  views  of  computerized  tomogra- 
phy scan  from  18-year-old  woman  presenting 
witfi  fiemoptysis. 
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Answers 

Tomographic  Findings.  The  chest  CT  scan  shows  dense  cal- 
cifications in  the  region  of  the  right  upper  bronchus,  with  a 
right  upper  lobe  broncholith,  calcified  lymph  nodes,  and  right 
upper  lobe  collapse. 

Etiology.  Broncholithiasis,  calcified  or  ossified  material  in 
the  lumen  of  the  tracheobronchial  tree.'  is  due  to  tissue 
response  to  foreign  material  w  ithin  the  bronchus  or  erosion 
of  calcified  material,  as  from  a  granulomatous  infection,  into 
the  airway. - 

Further  Diagnosis  &  Treatment.  The  patient  underwent  flex- 
ible fiberoptic  bronchoscopy;  and,  based  on  the  bronchoscopy 
findings,  the  recurrent  hemoptysis,  negative  cultures  and  smears 
for  Histoplasma  capsulatiim  and  Mycobacterium  tuberculosis 
and  the  apparently  long-standing  atelectasis,  a  right  thora- 
cotomy with  right  upper  lobectomy  was  performed. 

Discussion 

Broncholithiasis  may  be  the  consequence  of  the  calcifi- 
cation of  foreign  material  in  the  airway  lumen,'  the  erosion 
of  calcified  peribronchial  lymph  nodes-  or  bronchial  carti- 
lage plates--'  into  the  lumen,  or  distortion  of  the  tracheo- 
bronchial tree  by  such  nodes.-  In  North  America,  the  lym- 
phadenitis associated  with  H.  capsulatum  is  the  mechanism 
most  likely  to  give  rise  to  calcified  nodes.  M.  tuberculosis 
is  another  possible  source.  The  only  known  noninfectious  cause 
is  silicosis.'' 

A  common  sign  of  broncholithiasis  has  been  termed  an 
"innocent  hemoptysis"  because  of  its  low  volume.  However, 
recent  reports  ha\  e  shown  that  massive  hemoptysis  secondary 
to  broncholithiasis  is  more  common  than  previously  thought. 
This  is  due  to  the  airway  obstruction  and  bleeding  that  bron- 
choliths  can  cause.''  Chronic  cough  is  another  common  symp- 
tom,* sometimes  accompanied  by  the  expectoration  of  the  cal- 
cified material  (lithoptysis).'  The  bronchial  obstruction  is 
occasionally  accompanied  by  secondary  infection  with  pain, 
chills,  and  fever'  and  can  lead  to  atelectasis,  pneumonia,  and 
air  trapping.  Most  patients  with  broncht)liths  appear  normal 
on  physical  examination. 


Differential  diagnosis  of  broncholithiasis  is  usually  accom- 
plished through  radiography,  tomography,  and  bronchoscopy. 
Bronchoscopy  is  not  as  reliable  as  CT  scan,  being  diagnos- 
tic in  only  27-56%  of  reported  cases.*"  However,  bronchoscopy 
is  useful  in  ruling  out  endobronchial  neoplasms  and  other 
bronchial  diseases.'' 

The  pathologist's  examination  of  the  excised  material 
revealed  broncholithiasis  with  organizing  pneumonia.  Mul- 
tiple intrapulmonary  peribronchial  lymph  nodes  were  neg- 
ative for  malignancy  and  granulomas;  lymph  nodes  associ- 
ated with  the  right  upper  lobe  bronchus  revealed  calcified 
necrotizing  granulomas,  and  the  hilar  lymph  nodes  showed 
caseating  granulomas.  As  mentioned  previously,  M.  tuber- 
culosis was  ruled  out  by  negative  cultures. 

On  Postoperative  Day  1,  the  patient's  temperature  rose  to 
39.9  °C  and  intravenous  ceftazidime  was  prescribed.  Man- 
ual chest  percussion  was  ordered  to  aid  in  evacuation  of  secre- 
tions and  any  debris  that  might  be  present.  Five  days  following 
surgery,  the  patient  was  discharged  with  instruction  to  take 
oral  ciprofloxacin  and  clindamycin  for  3  weeks  and  to  con- 
tinue the  chest  percussion.  The  prognosis  for  this  patient  is 
good  and  full  recovery  is  expected. 

Broncholithiasis  is  a  difficult  disorder  to  diagnose  and  may 
be  present  in  an  asymptomatic  patient.  When  complications, 
such  as  bronchiectasis,  atelectasis,  or  air  trapping,  or  chronic 
cough  or  massive  hemoptysis  occur,  surgical  removal  of  the 
affected  airway  and  communicating  lobe  is  indicated.  Post- 
operative pulmonary  function  tests  suggest  that  airway  ob- 
struction is  not  likely  to  recur  after  the  offending  nodes  and 
affected  area  are  surgically  removed.'' 
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Uniform  Requirements  for  Manuscripts 
Submitted  to  Biomedical  Journals 

International  Committee  of  Medical  Journal  Editors 


A  small  group  of  editors  of  general  medical  journals  met 
informally  in  Vancouver,  British  Columbia,  in  1978  to  estab- 
lish guidelines  for  the  format  of  manuscripts  submitted  to  their 
journals.  The  group  became  known  as  the  Vancouver  Group. 
Its  requirements  for  manuscripts,  including  formats  for  bib- 
liographic references  developed  by  the  U.S.  National  Library 
of  Medicine  (NLM),  were  first  published  in  1979.  The  Van- 
couver Group  expanded  and  evolved  into  the  International 
Committee  of  Medical  Journal  Editors  (ICMJE),  which  meets 
annually;  gradually  it  has  broadened  its  concerns. 

The  committee  has  produced  five  editions  of  the  Uniform 
Requirements  for  Manuscripts  Submitted  to  Biomedical  Jour- 
nals. Over  the  years,  issues  have  arisen  that  go  beyond 
manuscript  preparation.  Some  of  these  issues  are  now  cov- 
ered in  the  Uniform  Requirements:  others  are  addressed  in  sep- 
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This  document  may  be  copied  and  distributed  without  charge  for  not-for- 
profit,  educational  purposes.  A  digital  version  is  available  on  various  web 
sites,  including  ACP  Online  (http://www.acponline.org).  Rates  for  10  or 
more  reprints  are  available  from  the  American  College  of  Physicians 
Customer  Service  Department,  phone,  215-351-2600;  fax,  215-351-2448. 

The  Uniform  Requirements  has  been  published  in  several  journals.  Please 
cite  a  version  that  appeared  in  the  primary  journal  literature  on  or  after 
January  1.  1997. 


arate  statements.  Each  statement  has  been  published  in  a  sci- 
entific journal. 

The  fifth  edition  ( 1997)  is  an  effort  to  reorganize  and  reword 
the  fourth  edition  to  increase  clarity  and  address  concerns  about 
rights,  privacy,  descriptions  of  methods,  and  other  matters. 
The  total  content  of  the  Uniform  Requirements  for  Manuscripts 
Submitted  to  Biomedical  Journals  may  be  reproduced  for  edu- 
cational, not-for-profit  purposes  without  regard  for  copyright; 
the  committee  encourages  distribution  of  the  material. 

Journals  that  agree  to  use  the  Uniform  Requirements  (over 
500  do  so)  are  asked  to  cite  the  1997  document  in  their  instruc- 
tions to  authors. 

It  is  important  to  emphasize  what  these  requirements  do 
and  do  not  imply. 

First,  the  Uniform  Reqidrements  are  instructions  to  authors 
on  how  to  prepare  manuscripts,  not  to  editors  on  publication 
style.  (But  many  journals  have  drawn  on  them  for  elements 
of  their  publication  styles.) 

Second,  if  authors  prepare  their  manuscripts  in  the  style 
specified  in  these  requirements,  editors  of  the  participating 
journals  will  not  return  the  manuscripts  for  changes  in  style 
before  considering  them  for  publication.  In  the  publishing  pro- 
cess, however,  the  journals  may  alter  accepted  manuscripts 
to  conform  with  details  of  their  publication  style. 

Third,  authors  sending  manuscripts  to  a  participating  jour- 
nal should  not  try  to  prepare  them  in  accordance  with  the 
publication  style  of  that  journal  but  should  follow  the  Uni- 
form Requirements. 

Authors  must  also  follow  the  instructions  to  authors  in  the 
journal  as  to  what  topics  are  suitable  for  that  journal  and  the 
types  of  papers  that  may  be  submitted — for  example,  orig- 
inal articles,  reviews,  or  case  reports.  In  addition,  the  jour- 
nal's instructions  are  likely  to  contain  other  requirements  unique 
to  that  journal,  such  as  the  number  of  copies  of  a  manuscript 
that  are  required,  acceptable  languages,  length  of  articles,  and 
approved  abbreviations. 

Participating  journals  are  expected  to  state  in  their  instruc- 
tions to  authors  that  their  requirements  are  in  accordance  with 
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the  Uniform  Requirements  for  Manuscripts  Submitted  to 
Biomedical  Journals  and  to  cite  a  published  version. 

Issues  To  Consider  before  Submitting  a  Manuscript 

Redundant  or  Duplicate  Publication 

Redundant  or  duplicate  publication  is  publication  of  a  paper 
that  overlaps  substantially  with  one  already  published. 

Readers  of  primary  source  periodicals  deserve  to  be  able 
to  trust  that  what  they  are  reading  is  original,  unless  there  is 
a  clear  statement  that  the  article  is  being  republished  by  the 
choice  of  the  author  and  editor.  The  bases  of  this  position  are 
international  copyright  laws,  ethical  conduct,  and  cost-effec- 
tive use  of  resources. 

Most  journals  do  not  wish  to  receive  papers  on  work  that 
has  already  been  reported  in  large  part  in  a  published  arti- 
cle or  is  contained  in  another  paper  that  has  been  submit- 
ted or  accepted  for  publication  elsewhere,  in  print  or  in  elec- 
tronic media.  This  policy  does  not  preclude  the  journal 
considering  a  paper  that  has  been  rejected  by  another  jour- 
nal, or  a  complete  report  that  follows  publication  of  a  pre- 
liminary report,  such  as  an  abstract  or  poster  displayed  for 
colleagues  at  a  professional  meeting.  Nor  does  it  prevent 
journals  considering  a  paper  that  has  been  presented  at  a 
scientific  meeting  but  not  published  in  full  or  that  is  being 
considered  for  publication  in  a  proceedings  or  similar  for- 
mat. Press  reports  of  scheduled  meetings  will  not  usual- 
ly be  regarded  as  breaches  of  this  rule,  but  such  reports 
should  not  be  amplified  by  additional  data  or  copies  of  tables 
and  illustrations. 

When  submitting  a  paper,  the  author  should  always  make 
a  full  statement  to  the  editor  about  all  submissions  and  pre- 
vious reports  that  might  be  regarded  as  redundant  or  dupli- 
cate publication  of  the  same  or  very  similar  work.  The  author 
should  alert  the  editor  if  the  work  includes  subjects  about  which 
a  previous  report  has  been  published.  Any  such  work  should 
be  referred  to  and  referenced  in  the  new  paper.  Copies  of  such 
material  should  be  included  with  the  submitted  paper  to  help 
the  editor  decide  how  to  handle  the  matter. 

If  redundant  or  duplicate  publication  is  attempted  or  occurs 
without  such  notification,  authors  should  expect  editorial  action 
to  be  taken.  At  the  least,  prompt  rejection  of  the  submitted 
manuscript  should  be  expected.  If  the  editor  was  not  aware 
of  the  violations,  and  the  article  has  already  been  published. 
then  a  notice  of  redundant  or  duplicate  publication  will  prob- 
ably be  published  with  or  without  the  author's  explanation 
or  approval. 

Preliminary  release,  usually  to  public  media,  of  .scientific 
information  described  in  a  paper  that  has  been  accepted  but 
not  yet  published  violates  the  policies  of  many  journals.  In 
a  few  cases,  and  only  by  arrangement  with  the  editor,  pre- 
liminary release  of  data  may  be  acceptable — for  example,  if 
there  is  a  public  health  emergency. 


Acceptable  Secondary  Publication 

Secondary  publication  in  the  same  or  another  language, 
especially  in  other  countries,  is  justifiable,  and  can  be  ben- 
eficial, provided  all  of  the  following  conditions  are  met. 

1 .  The  authors  have  received  approval  from  the  editors  of 
both  journals;  the  editor  concerned  with  secondary  pub- 
lication must  have  a  photocopy,  reprint,  or  manuscript 
of  the  primary  version. 

2.  The  priority  of  the  primary  publication  is  respected  by 
a  publication  interval  of  at  least  one  week  (unless  specif- 
ically negotiated  otherwise  by  both  editors). 

3.  The  paper  for  secondary  publication  is  intended  for  a 
different  group  of  readers;  an  abbreviated  version  could 
be  sufficient. 

4.  The  secondary  version  faithfully  reflects  the  data  and  in- 
terpretations of  the  primary  version. 

5.  The  footnote  on  the  title  page  of  the  secondary  version 
informs  readers,  peers,  and  documenting  agencies  that 
the  paper  has  been  published  in  whole  or  in  part  and  states 
the  primary  reference.  A  suitable  footnote  might  read: 
"TTiis  article  is  based  on  a  study  first  reported  in  the  [title 
of  journal,  with  full  reference]." 

Permission  for  such  secondary  publication  should  be  free 
of  charge. 

Protection  of  Patients'  Rights  to  Privacy 

Patients  have  a  right  to  privacy  that  should  not  be  infringed 
without  informed  consent.  Identifying  information  should  not 
be  published  in  written  descriptions,  photographs,  and  pedigrees 
unless  the  information  is  essential  for  scientific  purposes  and 
the  patient  (or  parent  or  guardian)  gives  written  informed  con- 
sent for  publication.  Informed  consent  for  this  purpose  requires 
that  the  patient  be  shown  the  manuscript  to  be  published. 

Identifying  details  should  be  omitted  if  they  are  not  essential, 
but  patient  data  should  never  be  altered  or  falsified  in  an  attempt 
to  attain  anonymity.  Complete  anonymity  is  difficult  to  achieve, 
and  informed  consent  should  be  obtained  if  there  is  any  doubt. 
For  example,  masking  the  eye  region  in  photographs  of  patients 
is  inadequate  protection  of  anonymity. 

The  requirement  for  informed  consent  should  be  included 
in  the  jounial's  instructions  for  authors.  When  infonned  con- 
sent has  been  obtained  it  should  be  indicated  in  the  pub- 
lished article. 

Requirements  for  Submission  of  Manuscript.s 

Summary  of  Technical  Requirements 

•  Double  space  all  parts  of  manuscripts. 

•  Begin  each  section  or  component  on  a  new  page. 
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•  Review  the  sequence:  title  page,  abstract  and  key  words, 
text,  acknowledgments,  references,  tables  (each  on  sep- 
arate page),  legends. 

•  Illustrations,  unmounted  prints,  should  be  no  larger  than 
203  X  254  mm  (8  X  10  in.). 

•  Include  permission  to  reproduce  previously  published  mate- 
rial or  to  use  illustrations  that  may  identify  human  subjects. 

•  Enclose  transfer  of  copyright  and  other  forms. 

•  Submit  the  required  number  of  paper  copies. 

•  Keep  copies  of  everything  submitted. 

Preparation  of  Manuscript 

The  text  of  observational  and  experimental  articles  is  usu- 
ally (but  not  necessajily)  divided  into  sections  with  the  head- 
ings Introduction.  Methods.  Results,  and  Discussion.  Long 
articles  may  need  subheadings  within  some  sections  (espe- 
cially the  Results  and  Discussion  sections)  to  clarify  their  con- 
tent. Other  types  of  articles,  such  as  case  reports,  reviews,  and 
editorials,  are  likely  to  need  other  formats.  Authors  should 
consult  individual  journals  for  further  guidance. 

Type  or  print  out  the  manuscript  on  white  bond  paper,  216 
X  279  mm  (8.5  X  11  in.),  or  ISO  A4  (212  x  297  mm),  with 
margins  of  at  least  25  mm  ( 1  in.).  Type  or  print  on  only  one 
side  of  the  paper.  Use  double  spacing  throughout,  including 
for  the  title  page,  abstract,  text,  acknowledgments,  references, 
individual  tables,  and  legends.  Number  pages  consecutively, 
beginning  with  the  title  page.  Put  the  page  number  in  the  upper 
or  lower  right-hand  corner  of  each  page. 

Manuscripts  on  Disks 

For  papers  that  are  close  to  final  acceptance,  some  jour- 
nals require  authors  to  provide  a  copy  in  electronic  form  (on 
a  disk):  they  may  accept  a  variety  of  word-processing  formats 
or  text  (ASCII)  files. 

When  submitting  disks,  authors  should: 

1.  be  certain  to  include  a  print-out  of  the  version  of  the  arti- 
cle that  is  on  the  disk; 

2.  put  only  the  latest  version  of  the  manuscript  on  the  disk; 

3.  name  the  file  clearly: 

4.  label  the  disk  with  the  fonnat  of  the  file  and  the  file  name; 

5.  provide  information  on  the  hardware  and  software  used. 

Authors  should  consult  the  journal's  instiTictions  to  authors 
for  acceptable  formats,  conventions  for  naming  files,  num- 
ber of  copies  to  be  submitted,  and  other  details. 

Title  Page 

The  title  page  should  carry  ( 1 )  the  title  of  the  article,  which 
should  be  concise  but  informative;  (2)  the  name  by  which  each 
author  is  known,  with  his  or  her  highest  academic  degree(s) 


and  institutional  affiliation;  (3)  the  name  of  the  department(s) 
and  institution(s)  to  which  the  work  should  be  attributed;  (4) 
disclaimers,  if  any;  (5)  the  name  and  address  of  the  author 
responsible  for  correspondence  about  the  manuscript;  (6)  the 
name  and  address  of  the  author  to  whom  requests  for  reprints 
should  be  addressed  or  a  statement  that  reprints  will  not  be 
available  from  the  authors;  (7)  source(s)  of  support  in  the  form 
of  grants,  equipment,  drugs,  or  all  of  these;  and  (8)  a  short 
running  head  or  footline  of  no  more  than  40  characters  (count 
letters  and  spaces)  at  the  foot  of  the  title  page. 

Authorship 

All  persons  designated  as  authors  should  qualify  for  author- 
ship. Each  author  should  have  participated  sufficiently  in  the 
work  to  take  public  responsibility  for  the  content. 

Authorship  credit  should  be  based  only  on  substantial  con- 
tributions to  ( 1 )  conception  and  design,  or  analysis  and  inter- 
pretation of  data;  and  to  (2)  drafting  the  article  or  revising  it 
critically  for  important  intellectual  content;  and  on  (3)  final 
approval  of  the  version  to  be  published.  Conditions  1,  2,  and 
3  must  all  be  met.  Participation  solely  in  the  acquisition  of 
funding  or  the  collection  of  data  does  not  justify  authorship. 
General  supervision  of  the  research  group  is  not  sufficient  for 
authorship.  Any  part  of  an  article  critical  to  its  main  conclusions 
must  be  the  responsibility  of  at  least  one  author.  Editors  may 
ask  authors  to  describe  what  each  contributed;  this  information 
may  be  published. 

Increasingly.  muUicenter  trials  are  attributed  to  a  corpo- 
rate author.  All  members  of  the  group  who  are  named  as 
authors,  either  in  the  authorship  position  below  the  title  or  in 
a  footnote,  should  fully  meet  the  above  criteria  for  authorship. 
Group  members  who  do  not  meet  these  criteria  should  be  listed, 
with  their  permission,  in  the  Acknowledgments  or  in  an 
appendix  (see  Acknowledgments). 

The  order  of  authorship  should  be  a  joint  decision  of  the 
coauthors.  Because  the  order  is  assigned  in  different  ways, 
its  meaning  cannot  be  inferred  accurately  unless  it  is  stated 
by  the  authors.  Authors  may  wish  to  explain  the  order  of  author- 
ship in  a  footnote.  In  deciding  on  the  order,  authors  should 
be  aware  that  many  journals  limit  the  number  of  authors  listed 
in  the  table  of  contents  and  that  the  U.S.  National  Library  of 
Medicine  lists  in  MEDLINE  only  the  first  24  plus  the  last  author 
when  there  are  more  than  25  authors. 

Abstract  &  Key  Words 

The  second  page  should  carry  an  abstract  (of  no  more  than 
1 50  words  for  unstructured  abstracts  or  250  words  for  struc- 
tured abstracts).  The  abstract  should  state  the  purposes  of  the 
study  or  investigation,  basic  procedures  (selection  of  study 
subjects  or  laboratory  animals,  observational  and  analytical 
methods),  main  findings  (giving  specific  data  and  their  sta- 
tistical significance,  if  possible),  and  the  principal  conclusions. 
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It  should  emphasize  new  and  important  aspects  of  the  study 
or  observations. 

Below  the  abstract  authors  should  provide,  and  identify 
as  such,  3  to  10  key  words  or  short  phrases  that  will  assist  index- 
ers  in  cross-indexing  the  article  and  may  be  published  with 
the  abstract.  Terms  from  the  Medical  Subject  Headings  (MeSH) 
list  of  Index  Medicus  should  be  used;  if  suitable  MeSH  terms 
are  not  yet  available  for  recently  introduced  terms,  present 
terms  may  be  used. 

Introduction 

State  the  purpose  of  the  article  and  summarize  the  ratio- 
nale for  the  study  or  observation.  Give  only  strictly  pertinent 
references  and  do  not  include  data  or  conclusions  from  the 
work  being  reported. 

Methods 

Describe  your  selection  of  the  observational  or  experimental 
subjects  (patients  or  laboratory  animals,  including  controls) 
clearly.  Identify  the  age,  sex,  and  other  important  characteristics 
of  the  subjects.  The  definition  and  relevance  of  race  and  eth- 
nicity are  ambiguous.  Authors  should  be  particularly  care- 
ful about  using  these  categories. 

Identify  the  methods,  apparatus  (give  the  manufacturer's 
name  and  address  in  parentheses),  and  procedures  in  suffi- 
cient detail  to  allow  other  workers  to  reproduce  the  results. 
Give  references  to  established  methods,  including  statistical 
methods  (see  below);  provide  references  and  brief  descrip- 
tions for  methods  that  have  been  published  but  are  not  well 
known;  describe  new  or  substantially  modified  methods,  give 
reasons  for  using  them,  and  evaluate  their  limitations.  Iden- 
tify precisely  all  drugs  and  chemicals  used,  including  generic 
name(s),  dose(s),  and  route(s)  of  administration. 

Reports  of  randomized  clinical  trials  should  present  infor- 
mation on  all  major  study  elements,  including  the  protocol 
(study  population,  interventions  or  exposures,  outcomes,  and 
the  rationale  for  statistical  analysis),  assignment  of  interventions 
(methods  of  randomization,  concealment  of  allocation  to  treat- 
ment groups),  and  the  method  of  masking  (blinding). 

Authors  submitting  review  manuscripts  should  include  a 
section  describing  the  methods  used  for  locating,  selecting, 
extracting,  and  synthesizing  data.  These  methods  should  also 
be  summarized  in  the  abstract. 

Ethics 

When  reporting  experiments  on  human  subjects,  indicate 
whether  the  procedures  followed  were  in  accordance  with  the 
ethical  standards  of  the  responsible  committee  on  human  exper- 
imentation (institutional  or  regional)  and  with  the  Helsinki 
Declaration  of  1975,  as  revised  in  1983.  Do  not  use  patients' 
names,  initials,  or  hospital  numbers,  especially  in  illustrative 


material.  When  reporting  experiments  on  animals,  indicate 
whether  the  institution's  or  a  national  research  council's  guide 
for,  or  any  national  law  on,  the  care  and  use  of  laboratory  ani- 
mals was  followed. 

Statistics 

Describe  statistical  methods  with  enough  detail  to  enable 
a  knowledgeable  reader  with  access  to  the  original  data  to 
verify  the  reported  results.  When  possible,  quantify  findings 
and  present  them  with  appropriate  indicators  of  measurement 
error  or  uncertainty  (such  as  confidence  intervals).  Avoid 
relying  solely  on  statistical  hypothesis  testing,  such  as  the 
use  of  p  values,  which  fails  to  convey  important  quantita- 
tive information.  Discuss  the  eligibility  of  experimental  sub- 
jects. Give  details  about  randomization.  Describe  the  meth- 
ods for  and  success  of  any  blinding  of  observations.  Report 
complications  of  treatment.  Give  numbers  of  observations. 
Report  losses  to  observation  (such  as  dropouts  from  a  clin- 
ical trial).  References  for  the  design  of  the  study  and  statistical 
methods  should  be  to  standard  works  when  possible  (with 
pages  stated)  rather  than  to  papers  in  which  the  designs  or 
methods  were  originally  reported.  Specify  any  general-use 
computer  programs  used. 

Put  a  general  description  of  methods  in  the  Methods  sec- 
tion. When  data  are  summarized  in  the  Results  section,  spec- 
ify the  statistical  methods  used  to  analyze  them.  Restrict  tables 
and  figures  to  those  needed  to  explain  the  argument  of  the  paper 
and  to  assess  its  support.  Use  graphs  as  an  alternative  to  tables 
with  many  entries;  do  not  duplicate  data  in  graphs  and  tables. 
Avoid  nontechnical  uses  of  technical  terms  in  statistics,  such 
as  "random"  (which  implies  a  randomizing  device),  "normal," 
"significant,"  "correlations,"  and  "sample."  Define  statisti- 
cal terms,  abbreviations,  and  most  symbols. 

Results 

Present  your  results  in  logical  sequence  in  the  text,  tables, 
and  illustrations.  Do  not  repeat  in  the  text  all  the  data  in  the 
tables  or  illustrations;  emphasize  or  summarize  only  impor- 
tant observations. 

Discussion 

Emphasize  the  new  and  important  aspects  of  the  study 
and  the  conclusions  that  follow  from  them.  Do  not  repeat 
in  detail  data  or  other  material  given  in  the  Introducrion  or 
the  Results  section.  Include  in  the  Discussion  section  the 
implications  of  the  findings  and  their  limitations,  including 
implicarions  for  future  research.  Relate  the  observations  to 
other  relevant  studies. 

Link  the  conclusions  with  the  goals  of  the  study  but  avoid 
unqualified  statements  and  conclusions  not  completely  sup- 
ported by  the  data.  In  particular,  authors  should  avoid  mak- 
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ing  statements  on  economic  benefits  and  costs  unless  their 
manuscript  includes  economic  data  and  analyses.  Avoid 
claiming  priority  and  alluding  to  work  that  has  not  been  com- 
pleted. State  new  hypotheses  when  warranted,  but  clearly 
label  them  as  such.  Recommendations,  when  appropriate, 
may  be  included. 
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References  should  be  numbered  consecutively  in  the  order 
in  which  they  are  first  mentioned  in  the  text.  Identify  ref- 
erences in  text,  tables,  and  legends  by  Arabic  numerals  in 
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Use  the  style  of  the  examples  below,  which  are  based  on 
the  formats  used  by  the  U.S.  National  Library  of  Medicine 
in  Index  Medicus.  The  titles  of  journals  should  be  abbrevi- 
ated according  to  the  style  used  in  Index  Medicus.  Consult 
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the  January  issue  of  Index  Medicus.  The  list  can  also  be 
obtained  through  the  Library's  web  site  (http://www.nlm. 
nih.gov). 

Avoid  using  abstracts  as  references.  References  to  papers 
accepted  but  not  yet  published  should  be  designated  as  "in 
press"  or  "forthcoming";  authors  should  obtain  written  per- 
mission to  cite  such  papers  as  well  as  verification  that  they 
have  been  accepted  for  publication.  Information  from 
manuscripts  submitted  but  not  accepted  should  be  cited  in  the 


text  as  "unpublished  observations"  with  written  permission 
from  the  source. 

Avoid  citing  a  "personal  communication"  unless  it  pro- 
vides essential  information  not  available  from  a  public  source, 
in  which  case  the  name  of  the  person  and  date  of  commu- 
nication should  be  cited  in  parentheses  in  the  text.  For  sci- 
entific articles,  authors  should  obtain  written  permission 
and  confirmation  of  accuracy  from  the  source  of  a  person- 
al communication. 

The  references  must  be  verified  by  the  author(s)  against 
the  original  documents.  The  Unifonn  Requirements  style  (the 
Vancouver  style)  is  based  largely  on  an  American  National 
Standards  Institute  (ANSI)  standard  style  adapted  by  the  NLM 
for  its  databases.  Notes  have  been  added  where  Vancouver 
style  differs  from  the  style  now  used  by  NLM. 

Articles  in  Journals 

1.  Standard  journal  article 

List  the  first  six  authors  followed  by  et  al.  (Note:  NLM  now 
lists  up  through  25  authors;  if  there  are  more  than  25  authors, 
NLM  lists  the  first  24,  then  the  last  author,  then  et  al.) 

Vega  KJ,  Pina  I,  Krevsky  B.  Hean  transplantation  is  associated  with 
an  increased  risk  for  pancreaticobiliary  disease.  Ann  Intern  Med  1996 
Jun  l;124(ll):980-3. 

As  an  option,  if  a  journal  carries  continuous  pagination 
throughout  a  volume  (as  many  medical  journals  do)  the  month 
and  issue  number  may  be  omitted. 

(Note:  For  consistency,  the  option  is  used  throughout  the 
examples  in  Uniform  Requirements.  NLM  does  not  use  the 
option.) 

Vega  KJ,  Pina  I,  Krevsky  B.  Heart  transplantation  is  associated  with 
an  increased  risk  for  pancreaticobiliary  disease.  Ann  Intern  Med 
1996;124:980-3. 


More  than  six  authors 

Parkin  DM.  Clayton  D,  Black  RJ.  Masuyer  E,  Friedl  HP,  Ivanov  E, 
et  al.  Childhood  leukaemia  in  Europe  after  Chernobyl:  5  year  fol- 
low-up. Br  J  Cancer  1996;73:1006-12. 


2.  Organization  as  author 

The  Cardiac  Society  of  Australia  and  New  Zealand.  Clinical  exer- 
cise stress  testing.  Safety  and  performance  guidelines.  Med  J  Aust 
1996;  164:282-4. 


3.     No  author  given 

Cancer  in  South  Africa  [editorial],  S  Afr  Med  J  1994;84: 15. 
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4.     Article  not  in  English 


13.  Article  containing  retraction 


(Note:  NLM  translates  the  title  to  English,  encloses  the 
translation  in  square  brackets,  and  adds  an  abbreviated  lan- 
guage designator.) 

Ryder  TE,  Haukeland  EA,  Solhaug  JH.  Bilaleral  infrapatellar  senenip- 
turhostidligere  frisk  kvinne.  Tidsskr  Nor  Laegeforen  1996;!  16:41-2. 


Volume  with  supplement 

Shen  HM,  Zhang  QF.  Risk  assessment  of  nickel  carcinogenicity  and 
occupational  lung  cancer.  Environ  Health  Perspect  1 994;  1 02  SuppI 
1:275-82. 


Carey  CE,  Schwarzman  AL,  Rise  ML.  Seyfried  TN.  Cemloplasmin 
gene  defect  associated  with  epilepsy  in  EL  mice  [retraction  of  Carey 
CE,  Schwarzman  AL.  Rise  ML,  Seyfried  TN.  In:  Nat  Cenet 
1994;6:426-311.  Nat Cenet  I995;ll:104. 

14.   Article  retracted 

Liou  CI,  Wang  M,  Matragoon  S.  Precocious  IRBP  gene  expression 
during  mouse  development  |retracled  in  In\  est  Ophthahiiol  Vis  Sci 
1994:35:3 127).  Invest  Ophthalmol  Vis  Sci  1994;35;  1083-8. 


15.   Article  with  published  erratum 


6.     Issue  with  supplement 

Payne  DK,  Sullivan  MD,  Massie  MJ.  Women's  psychological  reac- 
tions to  breast  cancer.  Semin  Oncol  1996;23(1  Suppl  2):89-97. 


7.     Volume  with  part 

Ozben  T.  Nacitarhan  S,  Tuncer  N.  Plasma  and  urine  sialic  acid  in 
non-insulin  dependent  diabetes  mellitus.  Ann  Clin  Biochem  1995;32(Pt 
3):303-6. 


Hamlin  JA.  Kahn  AM.  Hemiography  in  symptomatic  patients  fol- 
lowing inguinal  hernia  repair  (published  erratum  appears  in  West  J 
Med  I995;I62:278].WestJMed  1995;162:28-31. 


Books  &  Other  Monographs 

(Note:  Previous  Vancouver  style  incorrectly  had  a  comma 
rather  than  a  semicolon  between  the  publisher  and  the  date.) 

16.   Personal  author(s) 


8.     Issue  with  part 

Poole  CH,  Mills  SM.  One  hundred  consecutive  ca.ses  of  flap  lacerations 
of  the  leg  in  ageing  patients.  NZ  Med  J  1994:107(986  Pt  l):377-8. 


Ringsven  MK.  Bond  D.  Gerontology  and  leadership  skills  for  nurses. 
2nd  ed.  Albany  (NYl:  Delmar  Publishers;  1996. 


1 7.   Editor(s),  compiler(s)  as  author 


9.     Issue  with  no  volume 

Turan  I.  Wredmark  T,  Fellander-Tsai  L.  Arthroscopic  ankle  arthrode- 
sis in  rheumatoid  arthritis.  Clin  Orthop  I995;(320):  1 10-4. 


10.   No  issue  or  volume 

Browell  DA.  Lennard  TW,  Immunologic  status  of  the  cancer  patient 
and  the  effects  of  blood  transfusion  on  antitumor  responses.  Curr  Opin 
Gen  Surg  1993:325-33. 


Norman  IJ.  Redfem  SJ.  editors.  Mental  health  care  for  elderly  peo- 
ple. New  York;  Churchill  Livmgslone;  1996. 


1 8.  Organization  as  author  and  publisher 

Institute  of  Medicine  (US).  Looking  at  the  future  of  the  Medicaid 
program.  Washington:  The  Institute;  1992. 


19.  Chapter  in  a  book 


1 1.   Pagination  in  Roman  numerals 

Fisher  CA.  Sikic  BI.  Drug  resistance  in  clinical  oncology  and  hema- 
tology. Introduction.  Hematol  Oncol  Clin  North  Am  1995 
Apr:9(2);xi-xii. 


(Note:  Previous  Vancouver  style  had  a  colon  rather  than 
a  p  before  pagination.) 

Phillips  SJ.  Whisnant  JP.  Hypertension  and  stroke.  In:  Laragh  JH. 
Brenner  BM,  editors.  Hspenension:  pathophysiology,  diagnosis,  and 
management.  2nd  ed.  New  York:  Raven  Press;  1995.  p.  465-78. 


12.  Type  of  article  indicated  as  needed 

Enzensberger  W,  Fischer  PA.  Metronome  in  Parkinson's  disease  (let- 
ter]. Lancet  1996;347:I337. 

Clement  J,  De  Bixrk  R.  Hematological  complications  of  hantavirus 
nephropathy  (HVN)  (abstract).  Kidney  Int  1992;42:1285. 


20.  Conference  proceedings 

Kimura  J,  Shibasaki  H.  editors.  Recent  advances  in  clinical  neuro- 
physiology. Proceedings  of  the  10th  International  Congress  of  EMC 
and  Clinical  Neurophysiology;  1995  Oct  15-19;  Kyoto,  Japan.  Ams- 
terdam: Elsevier;  1996. 
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2 1 .  Conference  paper 

Bengtsson  S,  Solheim  BG.  Enforcement  of  data  protection,  privacy 
and  security  in  medical  informatics.  In:  Lun  KC.  Degoulel  P.  Pienime 
TE.  Rienhoff  O,  editor^^.  MEDINFO  92.  Proceedings  of  the  7th  World 
Congress  on  Medical  Informatics;  1992  Sep  6- 10;  Geneva,  Switzer- 
land. Amsterdam:  North-Holland;  1992.  p.  1561-5. 

22.  Scientific  or  technical  report 
Issued  by  funding/sponsoring  agency 

Smith  P.  Golladay  K.  Payment  for  durable  medical  equipment  billed 
during  skilled  nursing  facility  stays.  Final  report.  Dallas  (TX):  Dept. 
of  Health  and  Human  Services  (US ),  Office  of  Evaluation  and  Inspec- 
tions; 1994  Oct.  Report  No.;  HHSIGOE169200860. 

Issued  by  performing  agency 

Field  MJ,  Tranquada  RE,  Feasley  JC,  editors.  Health  services  research: 
work  force  and  educational  issues.  Washington:  National  Academy 
Press;  1995.  Contract  No.:  AHCPR282942008.  Sponsored  by  the 
Agency  for  Health  Care  Policy  and  Research. 

23.  Dissertation 

Kaplan  SJ.  Post-hospital  home  health  care:  the  elderly's  access  and 
utilization  [dissertation].  St.  Louis  (MO):  Washmgton  Univ.;  1995. 


Code  of  Federal  Regulations 

Informed  Consent,  42  C.F.R.  Sect.  441.257  (1995). 

Hearing 

Increased  Drug  Abuse:  the  Impact  on  the  Nation's  Emergency  Rooms: 
Hearings  Before  the  Subcomm.  on  Human  Resources  and  Inter- 
governmental Relations  of  the  House  Comm.  on  Government  Oper- 
ations, 103rd  Cong.,  IstSess.  (May  26,  1993). 

28.  Map 

North  Carolina.  Tuberculosis  rates  per  100,000  population,  1990 
[demographic  map].  Raleigh:  North  Carolina  Dept.  of  Environment, 
Health,  and  Natural  Resources,  Div.  of  Epidemiology;  1991. 


29.  Book  of  the  Bible 

The  Holy  Bible.  King  James  version.  Grand  Rapids  (Ml):  Zonder- 
van  Publishing  House;  1995.  Ruth  3:1-18. 


30.  Dictionary  and  similar  references 

Stedman's  medical  dictionary.  26th  ed.  Baltimore:  Williams  &  Wilkins; 
1995.  Apraxia;  p.  119-20. 


24.  Patent 

Larsen  CE,  Trip  R,  Johnson  CR,  inventors;  Novoste  Corporation, 
assignee.  Methods  for  procedures  related  to  the  electrophysiology 
of  the  heart.  US  patent  5,529,067.  1995  Jun  25. 

Other  Published  Material 

25.  Newspaper  article 

Lee  G.  Hospitalizations  tied  to  ozone  pollution:  study  estimates  50,000 
admissions  annually.  The  Washington  Post  1996  Jun  21;Sect.  A:3 
(col.  5). 


26.  Audiovisual  material 


31.   Classical  material 

The  Winter's  Tale:  act  5,  scene  Klines  13-16.  The  complete  works 
of  William  Shakespeare.  London:  Rex;  1973. 


Unpublished  Material 

32.   In  press 

(Note:  NLM  prefers  "forthcoming"  because  not  all  items 
will  be  printed.) 

Leshner  Al.  Molecular  mechanisms  of  cocaine  addiction.  N  Engl  J 
Med.  In  press  1996. 


HI'V-l-ZAIDS:  the  facts  and  the  ftjture  [videocassette].  St.  Louis  (MO): 
Mosby- Year  Book;  1995. 


27.  Legal  material 

Public  law 

Preventive  Health  Amendments  of  1 993.  Pub.  L.  No.  1 03- 1 83,  1 07 
Stat.  2226  (Dec.  14.  1993). 

Unenacted  bill 

Medical  Records  Confidentiality  Act  of  1995,  S.  1360,  104th  Cong., 
IstSess.  (1995). 


Electronic  Material 

33.  Journal  article  in  electronic  format 

Morse  SS.  Factors  in  the  emergence  of  infectious  diseases.  Emerg 
Infect  Dis  [serial  online]  1995  Jan-Mar  [cited  1996  Jun  5];l(  I  ):[24 
screens].  Available  from:  URL:  http://www.cdc.gov/ncidod/EID/ 
eid.htm 

34.  Monograph  in  electronic  format 

CDl,  clinical  deniiatology  illustrated  [monograph  on  CD-ROM]. 
Reeves  JRT.  Maibach  H.  CMEA  Multimedia  Group,  producers.  2nd 
ed.  Version  2.0.  San  Diego:  CMEA;  1995. 
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35.  Computer  file 

Hemodynamics  III:  the  ups  and  downs  of  hemodynamics  [computer 
program].  Version  2.2.  Orlando  (FL):  Computerized  Educational  Sys- 
tems; [99}. 

Tables 

Type  or  print  out  each  table  with  double  spacing  on  a  sep- 
arate sheet  of  paper.  Do  not  submit  tables  as  photographs.  Num- 
ber tables  consecuti\  ely  in  the  order  of  their  first  citation  in 
the  text  and  supply  a  brief  title  for  each.  Give  each  column 
a  short  or  abbre\  iated  heading.  Place  explanatory  matter  in 
footnotes,  not  in  the  heading.  E.xplain  in  footnotes  all  non- 
standard abbreviations  that  are  used  in  each  table.  For  foot- 
notes use  the  following  symbols,  in  this  sequence:  *,  t,  t.  §. 
11,11,  **,tt,M,  etc. 

•  Identify  statistical  measures  of  variations,  such  as  standard 
deviation  and  standard  enor  of  the  mean. 

•  Do  not  use  internal  horizontal  and  vertical  rules. 

•  Be  sure  that  each  table  is  cited  in  the  text. 

•  If  you  use  data  from  another  published  or  unpublished 
source,  obtain  permission  and  acknowledge  them  fully. 

The  use  of  too  many  tables  in  relation  to  the  length  of  the 
text  may  produce  difficulties  in  the  layout  of  pages.  Examine 
issues  of  the  journal  to  w  hich  you  plan  to  submit  your  paper  to 
estimate  how  many  tables  can  be  used  per  I  ()()()  words  of  te.xt. 

The  editor,  on  accepting  a  paper,  may  recommend  that  addi- 
tional tables  containing  important  backup  data  too  extensive 
to  publish  be  deposited  w  ith  an  archi\  al  ser\  ice.  such  as  the 
National  Auxiliary  Publication  Service  in  the  United  States, 
or  made  available  by  the  authors.  In  that  e\  ent.  an  appropriate 
statement  will  be  added  to  the  text.  Submit  such  tables  for  con- 
sideration v\  ith  the  paper. 

Illustrations  (Figures) 

Submit  the  required  number  of  complete  sets  of  figures. 
Figures  should  be  professionally  drawn  and  photographed; 
freehand  or  typew  ritten  lettering  is  unacceptable.  Instead  of 
original  drawings,  x-ray  films,  and  other  malerial.  send  shaip. 
glossy.  black-and-v\hitc  photographic  prints,  tisually  127  x 
173  mm  (.5  x  7  in.)  but  no  larger  than  203  x  254  mm  (8  x  10 
in.).  Letters,  numbers,  and  symbols  should  be  clear  and  e\en 
throughout  and  of  sufficient  si/e  that  w  hen  reduced  for  pub- 
lication each  item  will  sull  be  legible.  Titles  ;md  detailed  expla- 
nations belong  in  the  legends  for  illustrations  not  on  the  illus- 
trations themselves. 

Each  figure  should  ha\c  a  label  pasted  on  its  back  indi- 
cating the  number  of  the  figure,  author's  name,  and  top  of  the 
figure.  Do  not  w  rite  on  the  back  of  figures  or  scratch  or  mar 
them  by  using  paper  clips.  Do  not  bend  figures  or  mount  them 
on  cardboard. 


Photomicrographs  should  have  internal  scale  markers.  Sym- 
bols, arrows,  or  letters  used  in  photomicrographs  should  con- 
trast with  the  background. 

If  photographs  of  people  are  used,  either  the  subjects  must 
not  be  identifiable  or  their  pictures  must  be  accompanied  by 
written  permission  to  use  the  photograph  (see  Protection  of 
Patients'  Rights  to  Privacy). 

Figures  should  be  numbered  consecutively  according  to 
the  order  in  which  they  have  been  first  cited  in  the  text.  If  a 
figure  has  been  published,  acknowledge  the  original  source 
and  submit  written  permission  from  the  copyright  holder  to 
reproduce  the  material.  Permission  is  required  irrespective 
of  authorship  or  publisher  except  for  documents  in  the  pub- 
lic domain. 

For  illustrations  in  color,  ascertain  whether  the  journal 
requires  color  negatives,  positive  transparencies,  or  color 
prints.  Accompanying  drawings  marked  to  indicate  the  region 
to  be  reproduced  may  be  useful  to  the  editor.  Some  journals 
publish  illustrations  in  color  only  if  the  author  pays  for  the 
extra  cost. 

Legends  for  Illustrations 

Type  or  print  out  legends  for  illustrations  using  double  spac- 
ing, starting  on  a  separate  page,  with  Arabic  numerals  cor- 
responding to  the  illustrations.  When  symbols,  arrows,  num- 
bers, or  letters  are  used  to  identify  parts  of  the  illustrations, 
identify  and  explain  each  one  clearly  in  the  legend.  Explain 
the  internal  scale  and  identify  the  method  of  staining  in  pho- 
tomicrographs. 

Units  of  Measurement 

Measurements  of  length,  height,  weight,  and  \  olume  should 
be  reported  in  metric  units  (meter,  kilogram,  or  liter)  or  their 
decimal  multiples. 

Temperatures  should  be  given  in  degrees  Celsius.  Blood 
pressures  should  be  given  in  millimeters  of  mercury. 

.All  hematologic  and  clinical  chemistr,'  mea.surements  should 
be  reported  in  the  metric  system  in  terms  of  the  International 
System  of  Units  (SI).  Editors  may  request  that  alternative  or 
non-SI  units  be  added  by  the  authors  before  publication. 

.Abbreviations  &  Symbols 

Use  only  standard  abbreviations.  Avoid  abbreviations  in 
the  title  and  abstract.  The  full  term  for  which  an  abbreviation 
stands  should  precede  its  first  use  in  the  text  unless  it  is  a  stan- 
dard unit  of  measurement. 

Sending  the  Manuscript  to  the  Journal 

Send  the  required  number  of  copies  of  the  manuscript  in 
a  heavy-paper  envelope,  enclosing  the  copies  and  figures  in 
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ciirdboard.  if  necessiiry.  to  prevent  the  photographs  from  being 
bent.  Place  photographs  and  transparencies  in  a  separate  heavy- 
paper  envelope. 

Manuscripts  must  be  accompanied  by  a  covering  letter 
signed  by  all  coauthors.  This  must  include  ( 1 )  information 
on  prior  or  duplicate  publication  or  submission  elsewhere 
of  any  part  of  the  work  as  defined  earlier  in  this  document; 
(2)  a  statement  of  financial  or  other  relationships  that  might 
lead  to  a  conflict  of  interest  (see  below);  (3)  a  statement  that 
the  manuscript  has  been  read  and  approved  by  all  the  authors, 
that  the  requirements  for  authorship  as  stated  earlier  in  this 
document  have  been  met,  and  that  each  author  believes  that 
the  manuscript  represents  honest  work;  and  (4)  the  name, 
address,  and  telephone  number  of  the  conesponding  author. 
who  is  responsible  for  communicating  with  the  other  authors 
about  revisions  and  final  approval  of  the  proofs.  The  letter 
should  give  any  additional  information  that  may  be  help- 
ful to  the  editor,  such  as  the  type  of  article  in  the  particu- 
lar journal  that  the  manuscript  represents  and  whether  the 
author!  s)  would  be  willing  to  meet  the  cost  of  reproducing 
color  illustrations. 

The  manuscript  must  be  accompanied  by  copies  of  any  per- 
missions to  reproduce  published  material,  to  use  illustrations 
or  report  information  about  identifiable  people,  or  to  name 
people  for  their  contributions. 

Separate  Statements 

Definition  of  a  Peer-Reviewed  Journal 

A  peer-reviewed  journal  is  one  that  has  submitted  most 
of  its  published  aiticles  for  review  by  experts  who  are  not  part 
of  the  editorial  staff.  The  number  and  kind  of  manuscripts  sent 
for  review,  the  number  of  reviewers,  the  reviewing  procedures, 
and  the  use  made  of  the  reviewers"  opinions  may  vary,  and 
therefore  each  journal  should  publicly  disclose  its  policies  in 
its  instructions  to  authors  for  the  benefit  of  readers  and  poten- 
tial authors. 

Editorial  Freedom  &  Integrity 

Owners  and  editors  of  medical  journals  have  a  common 
endeavor — the  publication  of  a  reliable  and  readable  journal, 
produced  with  due  respect  for  the  stated  aims  of  the  journal 
and  for  costs.  The  functions  of  owners  and  editors,  however, 
are  different.  Owners  have  the  right  to  appoint  and  dismiss 
editors  and  to  make  important  business  decisions  in  which 
editors  should  be  involved  to  the  fullest  extent  possible.  Edi- 
tors must  have  full  authority  for  detemiining  the  editorial  con- 
tent of  the  journal.  This  concept  of  editorial  freedom  should 
be  resolutely  defended  by  editors  even  to  the  extent  of  their 
placing  their  positions  at  stake.  To  secure  this  freedom  in  prac- 
tice, the  editor  should  have  direct  access  to  the  highest  level 
of  ownership,  not  only  to  a  delegated  manager. 


Editors  of  medical  journals  should  have  a  contract  that 
clearly  states  the  editor's  rights  and  duties  in  addition  to  the 
general  terms  of  the  appointment  and  that  defines  mechanisms 
for  resolving  confiict. 

An  independent  editorial  advisory  board  may  be  useful  in 
helping  the  editor  establish  and  maintain  editorial  policy. 

All  editors  and  editors'  organizations  ha\e  the  obligation 
to  support  the  concept  of  editorial  freedom  and  to  draw  major 
transgressions  of  such  freedom  to  the  attention  of  the  inter- 
national medical  community. 

Conflict  of  Interest 

Conflict  of  interest  for  a  given  manuscript  exists  when  a 
participant  in  the  peer  review  and  publication  process — author, 
reviewer,  and  editor — has  ties  to  activities  that  could  inap- 
propriately influence  his  or  her  judgment,  whether  or  not  judg- 
ment is  in  fact  affected.  Financial  relationships  with  indus- 
try (for  example,  through  employment,  consultancies,  stock 
ownership,  honoraria,  expert  testimony),  either  directly  or 
through  immediate  family,  are  usually  considered  to  be  the 
most  important  conflicts  of  interest.  However,  conflicts  can 
occur  for  other  reasons,  such  as  personal  relationships,  aca- 
demic competition,  and  intellectual  passion. 

Public  trust  in  the  peer  review  process  and  the  credibility 
of  published  articles  depend  in  part  on  how  well  conflict  of  inter- 
est is  handled  during  writing,  peer  review,  and  editorial  deci- 
sion making.  Bias  can  often  be  identified  and  eliminated  by 
careful  attention  to  the  scientific  methods  and  conclusions  of 
the  work.  Financial  relationships  and  their  effects  are  less  eas- 
ily detected  than  other  conflicts  of  interest.  Participants  in  peer 
review  and  publication  should  disclose  their  conflicting  inter- 
ests, and  the  infomiation  should  be  made  a\  ailable  so  that  oth- 
ers can  judge  their  effects  for  themsehes.  Because  readers  may 
be  less  able  to  detect  bias  in  review  articles  and  editorials  than 
in  reports  of  original  research,  some  journals  do  not  accept 
reviews  and  editorials  from  authors  with  a  conflict  of  interest. 

Authors.  When  they  submit  a  manuscript,  whether  an  arti- 
cle or  a  letter,  authors  are  responsible  for  recognizing  and  dis- 
closing financial  and  other  conflicts  of  interest  that  might  bias 
their  work.  They  should  acknowledge  in  the  manuscript  all 
financial  support  for  the  work  and  other  financial  or  personal 
connections  to  the  work. 

Reviewers.  External  peer  reviewers  should  disclose  to  edi- 
tors any  conflicts  of  interest  that  could  bias  their  opinions  of 
the  manuscript,  and  they  should  disqualify  themselves  from 
reviewing  specific  manuscripts  if  they  believe  it  to  be  appro- 
priate. The  editors  must  be  made  aware  of  reviewers'  con- 
flicts of  interest  to  interpret  the  reviews  and  judge  for  them- 
selves whether  the  reviewer  should  be  disqualified.  Reviewers 
should  not  use  knowledge  of  the  work,  before  its  publication, 
to  further  their  own  interests. 
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Editors  &  Staff.  Editors  who  make  final  decisions  about 
manuscripts  should  have  no  personal  financial  involvement 
in  any  of  the  issues  they  might  judge.  Other  members  of  the 
editorial  staff,  if  they  participate  in  editorial  decisions,  should 
provide  editors  with  a  current  description  of  their  financial 
interests  (as  they  might  relate  to  editorial  judgments)  and  dis- 
qualify themselves  from  any  decisions  where  they  have  a  con- 
flict of  interest.  Published  articles  and  letters  should  include 
a  description  of  all  financial  support  and  any  conflict  of  inter- 
est that,  in  the  editors"  judgment,  readers  should  know  about. 
Editorial  staff  should  not  use  the  information  gained  through 
working  with  manuscripts  for  private  gain. 

Corrections,  Retractions.  &  'Expressions  of  Concern' 
about  Research  Findings 

Iiditors  must  assume  initially  that  authors  are  reporting  work 
based  on  honest  observations.  Nevertheless,  two  types  of  dif- 
ficulty may  arise. 

First,  errors  may  be  noted  in  published  articles  that  require 
the  publication  of  a  correction  or  erratum  of  part  of  the  work. 
It  is  conceivable  that  an  error  could  be  so  serious  as  to  viti- 
ate the  entire  body  of  the  work,  but  this  is  unlikely  and  should 
be  handled  by  editors  and  authors  on  an  individual  basis. 
Such  an  error  should  not  be  confused  with  inadequacies 
exposed  by  the  emergence  of  new  scientific  information  in 
the  normal  course  of  research.  The  latter  require  no  cor- 
rections or  withdrawals. 

The  second  type  of  difficulty  is  scientific  fraud.  If  sub- 
stantial doubts  arise  about  the  honesty  of  work,  either  sub- 
mitted or  published,  it  is  the  editor's  responsibility  to  ensure 
that  the  question  is  appropriately  pursued  (including  possi- 
ble consultation  vv  ith  the  authors).  However,  it  is  not  the  task 
of  editors  to  conduct  a  full  investigation  or  to  make  a  deter- 
mination; that  responsibility  lies  with  the  institution  where 
the  work  was  done  or  with  the  funding  agency.  The  editor 
should  be  promptly  informed  of  the  tinal  decision,  and  if  a 
fraudulent  paper  has  been  published,  the  journal  must  prim 
a  retraction.  If  this  method  of  investigation  does  not  result 
in  a  satisfactory  conclusion,  the  editor  may  choose  to  pub- 
lish an  expression  of  concern  with  an  explanation. 

The  retraction  or  expression  of  concern,  so  labeled,  should 
appear  on  a  numbered  page  in  a  prominent  section  of  the  jour- 
nal, be  listed  in  the  contents  page,  and  include  in  its  heading 
the  title  of  the  original  article.  It  should  not  simply  be  a  let- 
ter to  the  editor.  Ideally,  the  first  autlmr  should  be  the  same 
in  the  retraction  as  in  the  article,  although  under  certain  cir- 
cumstances the  editor  may  accept  retractions  b\  other  respon- 
sible people.  The  text  of  the  retraction  should  explain  why 
the  article  is  being  retracted  and  include  a  bibliographic  ref- 
erence to  it. 

The  validity  of  previous  w(irk  by  the  author  oi  d  Iraudii- 
lent  paper  cannot  be  assumed.  Editors  may  ask  the  author's 
institution  to  assure  them  of  the  validity  of  earlier  work  |nib- 


lished  in  their  journals  or  to  retract  it.  If  this  is  not  done  they 
may  choose  to  publish  an  announcement  to  the  effect  that  the 
validity  of  previously  published  work  is  not  assured. 

Confidentiality 

Manuscripts  should  be  reviewed  v\ith  due  respect  for 
authors'  confidentiality.  In  submitting  their  manuscripts  for 
review,  authors  entrust  editors  with  the  results  of  their  sci- 
entific work  and  creative  effort,  on  which  their  reputation 
and  career  may  depend.  Authors'  rights  may  be  violated  by 
disclosure  of  the  confidential  details  of  the  review  of  their 
manuscript.  Reviewers  also  have  rights  to  confidentiality, 
which  must  be  respected  by  the  editor.  Confidentiality  may 
have  to  be  breached  if  dishonesty  or  fraud  is  alleged  but  oth- 
erwise must  be  honored. 

Editors  should  not  disclose  information  about  manuscripts 
( including  their  receipt,  their  content,  theii'  status  in  the  review- 
ing process,  their  criticism  by  reviewers,  or  their  ultimate  fate) 
to  anyone  other  than  the  authors  themselves  and  reviewers. 

Editors  should  make  clear  to  their  revievsers  that  manu- 
scripts sent  for  re\  iew  are  privileged  communications  and 
are  the  private  property  of  the  authors.  Therefore,  reviewers 
and  members  of  the  editorial  staff  should  respect  the  authors' 
rights  by  not  publicly  discussing  the  authors'  work  or  appro- 
priating their  ideas  before  the  manuscript  is  published.  Review- 
ers should  not  be  allowed  to  make  copies  of  the  manuscript 
for  their  files  and  should  be  prohibited  from  sharing  it  with 
others,  except  with  the  permission  of  the  editor.  Editors  should 
not  keep  copies  of  rejected  manuscripts. 

Opinions  differ  on  whetlier  re\ iewers  should  remain  anony- 
mous. Some  editors  require  their  reviewers  to  sign  the  com- 
ments returned  to  authors,  but  most  either  request  that  review- 
ers' comments  not  be  signed  or  lea\e  the  choice  to  the  reviewer. 
When  comments  are  not  signed  the  reviewers"  identity  must 
not  be  revealed  to  the  author  or  anyone  else. 

Some  journals  publish  reviewers'  comments  with  the 
manuscript.  No  such  procedure  should  be  adopted  w  ithout  the 
consent  of  the  authors  luid  reviewers.  However,  reviewers"  com- 
ments may  be  sent  tt)  other  reviewers  of  the  same  manuscript, 
and  reviewers  may  be  notified  of  the  editor's  decision. 

Medical  Journals  &  the  Popular  Media 

The  public's  interest  in  news  of  medical  research  has  led 
the  popular  media  to  compete  vigorously  to  get  information 
about  research  as  soon  as  possible.  Researchers  and  institu- 
tions sometimes  encourage  the  reporting  of  research  in  the 
popular  media  before  full  publication  in  a  scientific  journal 
by  holding  a  press  conference  or  giving  interviews. 

The  public  is  entitled  to  import;int  medical  information  with- 
out unreasonable  delay,  and  editors  have  a  responsibility  to 
play  their  part  in  this  process.  Doctors,  however,  need  to  have 
reports  available  in  full  detail  before  they  can  advise  their 
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patients  about  the  reports'  conclusions.  In  addition,  media 
reports  of  scientific  researcli  before  the  work  has  been  peer 
reviewed  and  fully  published  may  lead  to  the  dissemination 
of  inaccurate  or  premature  conclusions. 

Editors  may  find  the  following  recommendations  useful 
as  they  seek  to  establish  policies  on  these  issues. 

1.  Editors  can  foster  the  orderly  transmission  of  medical 
information  from  researchers,  through  peer-reviewed  jour- 
nals, to  the  public.  Tliis  can  be  accomplished  by  an  agree- 
ment w  ith  authors  that  they  will  not  publicize  their  work 
while  their  manuscript  is  under  consideration  or  await- 
ing publication  and  an  agreement  with  the  media  that  they 
will  not  release  stories  before  publication  in  the  journal. 
in  return  for  which  the  journal  will  cooperate  with  them 
in  preparing  accurate  stories  (see  below). 

2.  Very  little  medical  research  has  such  clear  and  urgently 
important  clinical  implications  for  the  public's  health 
that  the  news  must  be  released  before  full  publication 
in  a  journal.  In  such  exceptional  circumstances,  how- 
ever, appropriate  authorities  responsible  for  public  health 
should  make  the  decision  and  should  be  responsible  for 
the  advance  dissemination  of  infomiation  to  physicians 
and  the  media.  If  the  author  and  the  appropriate  author- 
ities wish  to  ha\e  a  manuscript  considered  by  a  partic- 
ular journal,  the  editor  should  be  consulted  before  any 
public  release.  If  editors  accept  the  need  for  immediate 
release,  they  should  waive  their  policies  limiting  pre- 
publication  publicity. 

3.  Policies  designed  to  limit  prepublication  publicity  should 
not  apply  to  accounts  in  the  media  of  presentations  at 
scientific  meetings  or  to  the  abstracts  from  these  meet- 
ings (see  Redundant  or  Duplicate  Publication).  Re- 
searchers who  present  their  work  at  a  scientific  meet- 
ing should  feel  free  to  discuss  their  presentations  with 
reporters,  but  they  should  be  discouraged  from  offer- 
ing more  detail  about  their  study  than  was  presented 
in  their  talk. 

4.  When  an  article  is  soon  to  be  published,  editors  may  wish 
to  help  the  media  prepare  accurate  reports  by  providing 
news  releases,  answering  questions,  supplying  advance 
copies  of  the  journal,  or  refening  reporters  to  the  appro- 
priate experts.  This  assistance  should  be  contingent  on 
the  media's  cooperation  in  timing  their  release  of  stories 
to  coincide  with  the  publication  of  the  article. 

Advertising 


sibility  for  advertising  policy.  Readers  should  be  able  to  dis- 
tinguish readily  between  advertising  and  editorial  material. 
The  juxtaposition  of  editorial  and  advertising  material  on  the 
same  products  or  subjects  should  be  avoided,  and  advertis- 
ing should  not  be  sold  on  the  condition  that  it  will  appear  in 
the  same  issue  as  a  particular  article. 

Journals  should  not  be  dominated  by  advertising,  but  edi- 
tors should  be  careful  about  publishing  advertisements  from 
only  one  or  two  advertisers  as  readers  may  perceive  that  the 
editor  has  been  influenced  by  these  advertisers. 

Journals  should  not  c;irry  advertisements  for  products  that 
have  proved  to  be  seriously  harmful  to  health — for  exain- 
ple.  tobacco.  Editors  should  ensure  that  existing  standards 
for  advertisements  are  enforced  or  de\  elop  their  ov\  n  stan- 
dards. Finally,  editors  should  consider  all  criticisms  of  adver- 
tisements for  publication. 

Supplements 

Supplements  are  collections  of  papers  that  deal  with  related 
issues  or  topics,  are  published  as  a  separate  issue  of  the  jour- 
nal or  as  a  second  part  of  a  regular  issue,  and  are  usually  funded 
by  sources  other  than  the  journal's  publisher.  Supplements 
can  serve  useful  purposes:  education,  exchange  of  research 
information,  ease  of  access  to  focused  content,  and  improved 
cooperation  between  academic  and  corporate  entities.  Because 
of  the  funding  sources,  the  content  of  supplements  can  reflect 
biases  in  choice  of  topics  and  viewpoints.  Editors  should  there- 
fore consider  the  following  principles. 

1 .  The  journal  editor  must  take  full  responsibility  for  the 
policies,  practices,  and  content  of  supplements.  The 
journal  editor  must  approve  the  appointment  of  any 
editor  of  the  supplement  and  retain  the  authority  to 
reject  papers. 

2.  The  sources  of  funding  for  the  research,  meeting,  and 
publication  should  be  clearly  stated  and  prominently 
located  in  the  supplement,  preferably  on  each  page. 
Whenever  possible,  funding  should  come  from  more  than 
one  sponsor. 

3.  Advertising  in  supplements  should  follow  the  same  poli- 
cies as  those  of  the  rest  of  the  journal. 

4.  Editors  should  enable  readers  to  distinguish  readily 
between  ordinary  editorial  pages  and  supplement  pages. 

5.  Editing  by  the  fimding  organization  should  not  be  per- 
mitted. 


Most  medical  journals  carry  advertising,  which  generates 
income  for  their  publishers,  but  advertising  must  not  be  allowed 
to  influence  editorial  decisions.  Editors  must  have  full  respon- 


Joumal  editors  and  supplement  editors  should  not  accept 
personal  favors  or  excessive  compensation  from  spon- 
sors of  supplements. 
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7.  Secondary  publicatit)n  in  supplements  should  be  clearly 
identified  by  the  citation  of  the  original  paper.  Redun- 
dant publication  should  be  avoided. 

The  Role  of  the  Correspondence  Column 

All  biomedical  journals  should  have  a  section  carrying  com- 
ments, questions,  or  criticisms  about  articles  they  have  pub- 
lished and  where  the  original  authors  can  respond.  Usually, 
but  not  necessarily,  this  may  take  the  form  of  a  correspon- 
dence column.  The  lack  of  such  a  section  denies  readers  the 
possibility  of  responding  to  articles  in  the  same  journal  thai 
published  the  original  work. 

Competing  Manuscripts  Based  on  the  Same  Study 

Editors  may  receive  manuscripts  from  different  authors 
offering  competing  interpretations  of  the  same  study.  They 
have  to  decide  whether  to  review  competing  manuscripts  sub- 
mitted to  them  more  or  less  simultaneously  by  different  groups 
or  authors,  or  they  may  be  asked  to  consider  one  such 
manuscript  while  a  competing  manuscript  has  been  or  will 
be  submitted  to  another  journal.  Setting  aside  the  unresolved 
question  of  ownership  of  data,  we  discuss  here  what  editors 
ought  to  do  when  confronted  witli  the  submission  of  competing 
manuscripts  based  on  the  same  study. 

Two  kinds  of  multiple  submissions  are  considered:  sub- 
missions by  coworkers  who  disagree  on  the  analysis  and 
interpretation  of  their  study,  and  submissions  by  cowork- 
ers who  disagree  on  what  the  facts  are  and  which  data  should 
be  reported. 

The  following  general  observations  may  help  editors  and 
others  dealing  with  this  problem. 

Differences  in  Analysis  or  Interpretation.  Journals  would 
not  normally  wish  to  publish  separate  articles  by  contend- 


ing members  of  a  research  team  who  have  differing  analy- 
ses and  interpretations  of  the  data,  and  submission  of  such 
manuscripts  should  be  discouraged.  If  coworkers  cannot 
resolve  their  differences  in  interpretation  before  submitting 
a  manuscript,  they  should  consider  submitting  one  manuscript 
containing  multiple  interpretations  and  calling  their  dispute 
to  the  attention  of  the  editor  so  that  reviewers  can  focus  on 
the  problem.  One  of  the  important  functions  of  peer  review 
is  to  evaluate  the  authors"  analysis  and  interpretation  and  to 
suggest  appropriate  changes  to  the  conclusions  before  pub- 
lication. Alternatively,  after  the  disputed  version  is  published, 
editors  may  wish  to  consider  a  letter  to  the  editor  or  a  sec- 
ond manuscript  from  the  dissenting  authors.  Multiple  sub- 
missions present  editors  with  a  dilemma.  Publication  of  con- 
tending manuscripts  to  air  authors"  disputes  may  waste  journal 
space  iind  confuse  readers.  On  the  otlier  hand,  if  editors  know- 
ingly publish  a  manuscript  written  by  only  some  of  the  col- 
laborating team,  they  could  be  denying  the  rest  of  the  team 
their  legitimate  coauthorship  rights. 

Differences  in  Reptorted  MethiKis  or  Results.  Workers  some- 
times differ  in  their  opinions  about  what  was  actually  done 
or  observed  and  which  data  ought  to  be  reported.  Peer  review 

cannot  be  expected  to  resolve  this  problem.  Editors  should 
decline  further  consideration  of  such  multiple  submissions 
until  the  problem  is  settled.  Furthermore,  if  there  are  allegations 
of  dishonesty  or  fraud,  editors  should  inform  the  appropri- 
ate authorities. 

The  cases  described  abo\ e  should  be  distinguished  trom 
instances  in  which  independent,  non-collaborating  authors  sub- 
mit separate  manuscripts  based  on  different  analyses  of  data 
that  are  publicly  available.  In  this  circumstance,  editorial  con- 
sideration of  multiple  submissions  may  be  justified,  and  there 
may  even  be  a  good  reason  for  publishing  more  than  one 
manuscript  because  different  analytical  approaches  may  be 
complementary  and  equally  valid. 
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Introduction 

It  is  the  mission  of  the  physician  to  safeguard  the  health 
of  the  people.  His  or  her  knowledge  and  conscience  are  ded- 
icated to  the  fulfillment  of  this  mission. 

The  Declaration  of  Geneva  of  the  World  Medical  Asso- 
ciation binds  the  physician  with  the  words,  "The  health  of 
my  patient  will  be  my  first  consideration,"  and  the  Interna- 
tional Code  of  Medical  Ethics  declares  that,  "A  physician  shall 
act  only  in  the  patient's  interest  when  providing  medical  care 
which  might  have  the  effect  of  weakening  the  physical  and 
mental  condition  of  the  patient." 

The  purpose  of  biomedical  research  involving  human  sub- 
jects must  be  to  improve  diagnostic,  therapeutic  and  pro- 
phylactic procedures  and  the  understanding  of  the  aetiology 
and  pathogenesis  of  disease. 

In  current  medical  practice  most  diagnostic,  therapeutic 
or  prophylactic  procedures  involve  hazards.  This  applies  espe- 
cially to  biomedical  research. 

Medical  progress  is  ba.sed  on  research  which  ultimately  must 
rest  in  part  on  experimentation  involving  human  subjects. 

In  the  field  of  biomedical  research  a  fundamental  distinc- 
tion must  be  recognized  between  medical  research  in  which 
the  aim  is  essentially  diagnostic  or  therapeutic  for  a  patient, 
and  medical  research,  the  essential  object  of  which  is  purely 
scientific  and  without  implying  direct  diagnostic  or  thera- 
peutic value  to  the  person  subjected  to  the  research. 

SfKcial  caution  must  be  exercised  in  the  conduct  of  research 
which  may  affect  the  environment,  and  the  welfare  of  ani- 
mals used  for  research  must  be  respected. 

Because  it  is  essential  that  the  results  of  laboratory  exper- 
iments be  applied  to  human  beings  to  further  scientific  knowl- 
edge and  to  help  suffering  humanity,  the  World  Medical  Asso- 
ciation has  prepared  the  following  recommendations  as  a  guide 
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to  every  physician  in  biomedical  research  involving  human 
subjects.  They  should  be  kept  under  review  in  the  future.  It 
must  be  stressed  that  the  standards  as  drafted  are  only  a  guide 
to  physicians  all  over  the  world.  Physicians  are  not  relieved 
from  ciiminal.  civil  and  ethical  responsibilities  under  the  laws 
of  their  own  countries. 

I.  Basic  Principles 

1 .  Biomedical  research  involving  human  subjects  must  con- 
form to  generally  accepted  scientific  principles  and  should 
be  based  on  adequately  performed  laboratory  and  ani- 
mal experimentation  and  on  a  thorough  knowledge  of  the 
scientific  literature. 

2.  The  design  and  performance  of  each  experimental  pro- 
cedure involving  human  subjects  should  be  clearly  for- 
mulated in  an  experimental  protocol  which  should  be 
transmitted  for  consideration,  comment  and  guidance 
to  a  specially  appointed  committee  independent  of  the 
investigator  and  the  sponsor  provided  that  this  inde- 
pendent committee  is  in  conformity  with  the  laws  and 
regulations  of  the  country  in  which  the  research  exper- 
iment is  performed. 

3.  Biomedical  research  involving  human  subjects  should 
be  conducted  only  by  scientifically  qualified  persons  and 
under  the  supervision  of  a  clinically  competent  medical 
person.  The  responsibility  for  the  human  subject  must 
always  rest  with  a  medically  qualified  person  and  never 
rest  on  the  subject  of  the  research,  even  though  the  sub- 
ject has  given  his  or  her  consent. 

4.  Biomedical  research  involving  human  subjects  can- 
not legitimately  be  carried  out  unless  the  importance 
of  the  objective  is  in  proportion  to  the  inherent  risk  to 
the  subject. 

5.  Every  biomedical  research  project  involving  human  sub- 
jects should  be  preceded  by  careful  assessment  of  pre- 
dictable risks  in  comparison  with  foreseeable  benefits  to 
the  subject  or  to  others.  Concern  for  the  interests  of  the 
subject  must  always  prevail  over  the  interests  of  science 
and  society. 

6.  The  right  of  the  research  subject  to  safeguard  his  or  her 
integrity  must  always  be  respected.  Every  precaution 
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Declaration  of  Helsinki 


,sln)Lilci  be  taken  to  respect  the  privacy  of  the  subject 
and  to  minimize  the  impact  of  the  study  on  the  subject's 
physical  and  mental  integrit\'  and  on  the  personalil\  ot 
the  subject. 

7.  Physicians  should  abstain  from  engaging  in  rese;irch  pro- 
jects invoh  ing  human  subjects  unless  they  are  satisfied 
that  the  hazards  involved  are  believed  to  be  predictable. 
Physicians  should  cease  any  investigation  if  the  hazards 
are  found  to  outweigh  the  potential  benefits. 

8.  In  publication  of  the  results  of  his  or  her  research,  the 
physician  is  obliged  to  preserve  the  accuracy  of  the  results. 
Reports  of  experimentation  not  in  accordance  with  the 
principles  laid  down  in  this  Declaration  should  not  be 
accepted  for  publication. 

9.  In  any  research  on  human  beings,  each  potential  subject 
must  be  adequately  infoniied  of  the  aims,  methods,  antic- 
ipated benefits  and  potential  hazards  of  the  study  and  the 
discomfort  it  may  entail.  He  or  she  should  be  informed 
that  he  or  she  is  at  liberty  to  abstain  from  participation 
in  the  study  and  that  he  or  she  is  free  to  withdraw  his  or 
her  consent  to  participation  at  any  time.  The  physician 
should  then  obtain  the  subject's  freely-gi\en  informed 
consent,  preferably  in  writing. 

1 0.  When  obtaining  informed  consent  for  the  research  pro- 
ject the  physician  should  be  particularly  cautious  if  the 
subject  is  in  a  dependent  relationship  to  him  or  her  or  may 
consent  under  duress.  In  that  case  the  informed  consent 
should  be  obtained  by  a  physician  who  is  not  engaged 
in  the  in\  estigation  and  who  is  completely  independent 
of  this  official  relationship. 

11.  In  ca.se  of  legal  incompetence,  informed  consent  should 
be  obtained  from  the  legal  guardian  in  accordance  with 
national  legislation.  Where  physical  or  mental  incapacitv 
makes  it  impossible  to  obtain  infomied  consent,  or  w  hen 
the  subject  is  a  minor,  permission  from  the  responsi- 
ble relative  replaces  that  t)f  the  subject  in  accordance 
with  national  legislation.  Whene\er  the  minor  child  is 
in  fact  able  to  give  a  consent,  the  minor's  consent  must 
be  obtained  in  adtliiion  to  the  consent  of  the  minor's 
legal  guardian. 

12.  The  research  protocol  should  always  contain  a  statement 
of  the  ethical  considerations  in\ohed  and  should  indi- 
cate that  the  principles  enunciated  in  the  present  Dec- 
laration are  complied  with. 


II.  .Medical  Research  Combined  with 
Professional  Care  (Clinical  Research) 

1 .  In  the  treatment  of  the  sick  person,  the  physician  must 
be  free  to  use  a  new  diagnostic  and  therapeutic  measure, 
if  in  his  or  her  judgment  it  offers  hope  of  saving  life, 
reestablishing  health  or  alleviating  suffering. 

2.  The  potential  benefits,  hazards  and  discomfort  of  a  new 
method  should  be  weighed  against  the  advantages  of  the 
best  current  diagnostic  and  therapeutic  methods. 

3.  In  any  medical  study,  every  patient — including  those  of 
a  control  group,  if  any — should  be  assured  of  the  best 
proven  diagnostic  and  therapeutic  method.  This  does  not 
exclude  the  use  of  inert  placebo  in  studies  where  no  proven 
diagnostic  or  therapeutic  method  e,\ists. 

4.  The  refusal  of  the  patient  to  participate  in  a  study  must 
never  interfere  with  the  physician-patient-relationship. 

."i.  If  tlie  physici;in  considers  it  essential  not  to  obt;un  infomied 
consent,  the  specific  reasons  for  this  proposal  should  be 
stated  in  the  experimental  protocol  for  transmission  to 
the  independent  committee  (.Section  I,  Part  2). 

6.  The  physician  can  combine  medical  research  w  ith  prii- 
fessional  care,  the  objective  being  the  acquisition  of  new- 
medical  knowledge,  only  to  the  extent  that  medical 
research  is  justified  by  its  potential  diagnostic  or  ther- 
apeutic value  for  the  patient. 

III.  Non-Therapeutic  Biomedical  Research 

hnolvin^  Human  Subjects 

(Non-Clinical  Biomedical  Research) 

1 .  In  the  pureK  scientific  application  of  medical  research 
earned  out  on  a  human  being,  it  is  the  duty  of  the  physi- 
cian to  remain  the  protector  of  the  life  and  health  of  that 
person  on  whom  biomedical  research  is  being  carried  out. 

2.  The  subjects  should  be  volimteers — either  healthy  per- 
sons or  patients  for  v\  horn  the  experimental  design  is  not 
related  to  the  patient's  illness. 

?i.  The  investigator  or  the  investigating  team  should  dis- 
continue the  research  if  in  his/lier  or  their  judgment  it  may. 
if  continued,  be  harmful  to  the  individual. 

4.  In  research  on  man.  the  interest  of  science  and  society 
should  never  take  precedence  over  considerations  related 
to  the  vv  ell-being  of  the  subject. 
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Respiratory  Care  Standard  Abbreviations  and  Symbols 

Editor's  Note:  This  compilation  is  adapted  from  the  recommendations  of  the  American  Physiological  Society  and  the 
ACCP-ATS  Committee  on  Pulmonary  Nomenclature.  Some  additions  have  been  made. 


Primary  Symbols 


Abbreviations  &  Symbols  in  Common  Use 


Primary  symbols  are  denoted  by  upper  case,  or  capital  letters.         Lung  Volumes 


C  Compliance  S 
D  Diffusing  capacity 
F   Fractional  concentration     t 

of  a  gas  T 

P   Pressure  V 

Q  Blood  flow  X 

Q  Blood  volume  X 


Saturation  in  the  blood 

phase 

Time 

Temperature 

Gas  volume 

Any  variable 

Mean  value 


A  bar  over  a  primary  symbol  denotes  a  mean  or  averaged  value; 
for  example,  P  is  a  mean  pressure.  A  dot  over  a  primary  sym- 
bol denotes  a  time  derivative,  for  example,  V  is  dV/dt,  or  flow. 
The  second  derivative,  with  respect  to  time,  is  denoted  by  two 
dots  above  the  primary  symbol,  for  example.  Vis  d-V/dt-,  or 
acceleration. 

Qualifying  Symbols 

Qualifying  symbols  may  be  denoted  by  characters  of  regu- 
lar size  following  the  primary  symbol  or  by  subscripted  char- 
acters— depending  on  printing  capabilities. 

A  Alveolar  I  Inspired 

B  Barometric  L  Lung 

D  Dead  space;  wasted  ventilation  T  Tidal 

E  Expired 

ATPD     Ambient  temperature  and  pressure,  dry 
ATPS      Ambient  temperature  and  pressure,  saturated 

with  water  vapor  at  these  conditions 
BTPS      Body  temperature  and  pressure,  saturated  with 

water  vapor  at  these  conditions 
STPD      Standard  conditions:  temperature  0  °C  (273  °K), 

pressure  760  torr  and  dry 


a 

Arterial 

est 

Estimated 

an 

Anatomic 

max 

Maximal 

b 

Blood,  in  general 

rb 

Rebreathing 

c 

Capillary 

v 

Venous 

c 

Pulmonary  end-cap 

Uary 

V 

Mixed  venous 

TLC  Total  lung  capacity:  the  volume  in  the  lungs  at 

maximal  inflation 

RV  Residual  volume:  the  volume  of  air  remaining 

in  the  lungs  after  a  maximal  exhalation 

ERV  Expiratory  reserve  volume:  the  maximal 

volume  of  air  that  can  be  exhaled  from  the 
end-expiratory  position 

IRV  Inspiratory  reserve  volume:  the  maximal  vol- 

ume that  can  be  inhaled  from  the  end-inspira- 
tory  level 

IC  Inspiratory  capacity:  the  sum  of  IRV  and  TV 

IVC  Inspiratory  vital  capacity:  the  maximum 

volume  of  air  inhaled  from  the  point  of  maxi- 
mum expiration 

VC  Vital  capacity:  the  volume  equal  to  TLC  -  RV 

VT  Tidal  volume:  that  volume  of  air  moved  into 

or  out  of  the  lungs  during  quiet  breathing 
(VT  indicates  a  subdivision  of  the  lung; 
when  tidal  volume  is  precisely  measured,  as 
in  gas  exchange  calculation,  the  symbol  VT 
or  Vj  is  used.) 

FRC  Functional  residual  capacity:  the  volume  in 

the  lungs  at  the  end-expiratory  position 

RV/TLC%  Residual  volume  expressed  as  percent  of  TLC 

Va  Alveolar  gas  volume 

Vl  Actual  volume  of  the  lung  including  the 

volume  of  the  conducting  airways 

Forced  Spirometry 


FVC 


FEV, 


FEV, 


Forced  vital  capacity:  the  determination  of  the 
vital  capacity  from  a  maximally  forced  expira- 
tory effort 

Forced  expiratory  volume  (time):  a  generic 
term  indicating  the  volume  of  air  exhaled 
under  forced  conditions  in  the  first  t  seconds 
Volume  that  has  been  exhaled  at  the  end  of 
the  first  second  of  forced  expiration 
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FEFx  Forced  expiratory  flow  related  to  some 

portion  of  the  FVC  curve:  modifiers  refer  to 
amount  of  FVC  already  exhaled 

FEFmax        The  maximum  instantaneous  flow  achieved 
during  a  FVC  maneuver 

FEF25-75<7f    Forced  expiratory  flow  over  the  middle  half  of 
the  FVC,  that  is,  the  average  tlow  from  the 
point  where  25%  of  the  FVC  has  been  exhaled 
to  the  point  where  75%  has  been  exhaled.  This 
formerly  has  been  called  the  maximal  midex- 
piratory  tlow  rate  (MMEFR). 

FIF  Forced  inspiratory  tlow:  (Specific  measure- 

ment of  the  forced  inspiratory  curve  is 
denoted  by  nomenclature  analogous  to  that  for 
the  forced  expiratory  curve.  For  example, 
maximum  inspiratory  flow  is  denoted  FIF|„ax. 
Unless  otherwise  specified,  volume  qualifiers 
indicate  the  volume  inspired  from  RV  at  the 
point  of  measurement.) 

PEF  The  highest  forced  expiratory  ne)w  measured 

with  a  peak  flow  meter 

MVV  Maximal  voluntary  ventilation:  volume  of  air 

expired  in  a  specified  period  during  repetitive 
maximal  effort 

Ventilation 

f  Breathing  frequency  (breaths/minute  or 

breaths/min) 
Va  Alveolar  ventilation/min 

Vd  Physiologic  dead  space  ventilation/min 

Ve  Expired  volume/min;  V^  is  exhaled  volume/ 

breath 
Vco:  Carbon  dioxide  production/min  conected  for 

STPD  conditions 
V02  Oxygen  consumption/min  conected  for  STPD 

conditions 

Pulmonary  Mechanics 

Cdyn  Dynamic  compliance:  compliance  measured 

at  point  of  zero  gas  tlow  at  the  mouth  during 

active  breathing 
Cst  Static  compliance:  compliance  measured 

under  conditions  ol  prolonged  interruption  of 

airflow 
E  Elastance:  the  reciprocal  of  compliance 

Gaw  .Mrway  conductance:  the  reciprocal  of  R^^ 

sGaw  Airway  conductance  at  a  specific  lung  volume 

Paw  Pressure  in  the  airway:  furlhcr  modifiers  to  be 

specified 
Pa  Alveolar  pressure 

Pes  Esophageal  pressure  used  to  estimate  Ppi 


Ri 

Rl 
WOB 


Pl  Transpulmonary  pressure 

Ppi  Intrapleural  pressure 

Pim  Transmural  pressure,  pertaining  to  an  airway 

or  blood  vessel 
PImax  Maximal  inspiratory  pressure;  this  term  is 

often  symbolized  as  MIP 
PEmax  Maximal  expiratory  pressure:  this  term  is 

often  symbolized  as  MEP 
R  Resistance  (ie,  pressure  per  unit  flow) 

R  Mean  total  resistance  ([R|  +  Re]  h-  2) 

Raw  Airway  resistance 

Re  Total  expiratory  resistance  measured  by 

esophageal  balloon  method 

Total  inspiratory  resistance  measured  by 

esophageal  balloon  method 

Lung  resistance 

Work  of  breathing 

Blood  Gas,  Acid-Base,  & 
Gas  Exchange  Terms 

PaO:  Arterial  oxygen  tension,  or  partial  pressure 

Pao2  Alveolar  oxygen  tension,  or  partial  pressure 

PaC02  Arterial  carbon  dioxide  tension,  or  partial 

pressure 
Paco:  Alveolar  carbon  dioxide  tension,  or  partial 

pressure 
PvO:  Oxygen  tension  of  mixed  venous  blood 

P(A-a)0:        Alveolar-arterial  oxygen  tension  difference. 
The  term  formerly  used  (A-a  DOt)  is  discour- 
aged. 
P(a/A)02         Alveolar-arterial  tension  ratio;  Pao:  :  PaO:- 
We  propose  the  term  oxyi^en  exchange  index 
to  describe  this  ratio. 
C(a-v)0:        Arteriovenous  oxygen  content  difference 
SaO)  Oxygen  saturation  of  the  hemoglobin  of 

arterial  blood 
SpOj  Oxygen  saturation  as  measured  by  pulse 

oximetry 
CaO:  Oxygen  content  of  arterial  blood 

pH  Symbol  relating  the  hydrogen  ion  concentra- 

tion or  activity  of  a  solution  to  that  of  a  stan- 
dard solution;  approximately  equal  to  the 
negative  logarithm  of  the  hydrogen  ion  con- 
centration. pH  is  an  indicator  of  the  relative 
acidity  or  alkalinity  of  a  solution. 

Blood  Flow  and  Shunts 

Q  Blood  volume 

Q  Blood  tlow  (volume  units  and  time  must  be 

specific) 
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Pulmonary  capillary  blood  volume 
Physiologic  shunt  flow  (total  venous 
admixture) 
Qsp/Qioi       Shunt  as  percent  of  total  blood  flow 


Qc 

Qsp 


Diffusing  Capacity 

DLCOsb         Diffusing  capacity  of  the  lung  for  carbon 

monoxide  determined  by  the  single-breath 

technique 
Dm  Diffusing  capacity  of  the  alveolocapillary 

membrane  (STPD) 
D/Va  Diffusion  per  unit  of  alveolar  volume,  with  D 

at  STPD  and  VA  in  liters  BTPS 


SI  Units  with  Abbreviations 

5/  units  are  decimal  units  of  measurement  for  physical  prop- 
erties and  quantities  that  have  been  adopted  by  the  scientific 
community  worldwide.  The  reader  is  referred  to  Respir 
Care  1988;33:861-873.  Respir  Care  1989:34:145,  and 
Respir  Care  1997:42(6):639-640  for  more  information. 


Variable 

Unit 

Abbreviation 

temperature 

kelvin 

K 

length 

meter 

m 

mass 

kilogram 

kg 

time 

second 

s 

pressure 

pascal 

Pa 

work,  or  energy 

joule 

J 

Physical 
Quantity 


Systeme  International: 
Examples  of  Conversions  Commonly  Used  in  Respiratory  Pliysiology  and  Respiratory  Care 


Force  (or  mass) 


Known 
Unit 


Desired 
Unit 


kg 


Example  of  Conversion  Calculation 


150  lb  X 


0.4536  kg 
1  lb 


68  kg 


kg 


I  lb 
68kgx  0.4536  kg  = '501b 


Pressure 


kPa 


35  torr  x 


0.1333  kPa 
1  torr 


=  4.7  kPa 


kPa 


1  torr 
4.7kPaxQ,333j,p3  =  35torr 


psi 


1 .0  psi  x  1 


70.31  cm  H:0      0.7355  torr 


psi 


I  cm  HnO 


:  52  torr 


torr 


psi 


1  cm  HiO  1  psi 

51-72  torr  X  0.7355  torr  x   70.31  cm  H,0  =10ps' 


Work 


L  cmH-.0 


kg   m 


0.09806  J  I  kg   m 

20L  cmH20x,L  cmH:0^   9.807J    =0-2Kg"i 


Power 


Compliance 


kg   m  min 


mL/cm  HnO 


L  cm  HiO 


W 


L/kPa 


2Jx 


1  kg   m       1  L  cm  H:0 
9.807  J   ^    0.01  kg   m 


:20L  cmH^O 


0.1634  W 
2.5  kg   mmin-'x  i  kg  ,  ^  ,  min- 


=  0.41  W 


IL  10.20  LkPa' 

lOOmL  cmH.OxiooOmL  X    1  L  cm  H.Q-'    =  1  02  L  kPa" 


Resistance 


cm  HiO  s   L 


kPa   s   L- 


SScmHiO   s   L'x 


0.090806  kPa  L- 
1  cmHiO   s   L-' 


=  5.4  kPa  s   L-' 


Note:  Retain  all  digits  during  computation  to  avoid  roundoff  error.  However,  the  least  precise  measurement  used  in  a  calculation  determines  the  number  of  significant  digits 
in  the  answer.  Thus,  the  final  product  or  quotient  should  be  written  with  the  same  number  of  significant  figures  as  the  term  with  the  fewest  significant  figures,  as  shown  in  the 
examples  above.  The  least  ambiguous  method  of  indicating  the  number  of  significant  figures  is  to  write  the  number  in  scientific  notation.  For  example,  the  number  .10  may 
have  either  one  or  two  significant  figures,  but  wntten  as  3,0  x  10',  it  is  understood  that  there  are  two  significant  figures.  For  more  information  about  scientific  notation, 
significant  figures,  and  rounding  off,  see  Lough  MD,  Chatbum  RL.  Shrock  WA.  Handbook  of  respiratory  care.  Chicago:  Yearbook  Medical  Publishers.  1985:170-173 
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Systeme  International: 
Conversion  Factors  for  Units  Commonly  Used  in  Medicine 


Physical  Quantity 


Conventional  Unit 


SI  Unit 


Conversion  Factor* 


Length 


Area 


Volume 


Amount  of  substance 


Force  (weight) 


Pressure 


Work,  energy 


Power 

Surface  tension 

Compliance 

Resistance 


inch  (in.) 

meter  (m) 

foot  (ft) 

m 

m:- 

m- 

ft^ 

m- 

dL(=100mL) 

L 

ft' 

m^ 

iV 

L 

fluid  ounce 

mL 

mg/dL 

mmol/L 

mEq/L 

mmol/L 

mLofgasalSTPD 

mmol 

pound  (lb) 

newton  (N) 

dyne 

N 

kilogram-force 

N 

pound 

kilogram-force 

ounce 

gram-force 

cmH20 

kilopascal  (kPa) 

mm  Hg  (torr) 

kPa 

pounds/in.-  (psi) 

kPa 

psi 

cmHiO 

cmHjO 

torr 

standard  atmosphere 

kPa 

millibar  (mbar) 

kPa 

kg   m 

joule  (J) 

L  cm  H2O 

joule  (J) 

calorie  (cal) 

joule  (J) 

kilocalorie  (kcal) 

J 

British  thermal  unit  (BTU) 

— 

kg   m   min  ' 

watt  (W) 

dyn/cm 

N/m 

L/cm  H:0 

lAPa 

cmH:0   sL-i 

kPas  L-i 

cm  H;0   min   L*' 

kPa   s   L  ' 

0.025  4 
0.304  8 

6.452  X  10^ 
0.092  90 

0.01 

0.028  32 
28.32 
29.57 

lO/molecular  weight 

valence 

0.044  62 

4.448 
0.000  01 
9.807 
0.453  6 
28.35 

0.098  06 

0.133  3 

6.895 

70.31 

0.7355 

101.3 

0.100  0 

9.807 
0.098  06 
4.185 
4  185 
1055 

0.163  4 

0.001 

10.20 

0.098  06 
5.884 


Gas  transport  (ideal  gas,  STPD)    mL   s'    cm  H^O" 


mmol  ■ 


kPa- 


0.455  0 


Temperature 


°C 

op 

°C 


°K 
"C 

op 


''K  =  °C-I-273.I5 
°C  =  (°F-32)/l.8 
°F  =  (1.8°C)-(-32 


*To  convert  from  conventional  10  SI  unit,  multiply  conventional  unit  by  conversion  factor.  To  conven  in  the  opposite  direction,  divide  by  conversion  factor.  Examples: 
10  ton  =  lOxOLVI,  3kPa=  I  ..l.^.l  kPa,  1  L=  I  UO  10  =  10  dl. 
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Key  to  Abbreviations  &  Acronyms 


a-A  arterial-alveolar  FRC 

AARC  American  Association  for  Respiratory  Care  FVC 

ABG  arterial  blood  gas  HCFA 

ACCP  American  College  of  Chest  Physicians  HFV 

AHA  American  Hospital  Association  HFJV 

AI  artificial  intelligence  HFO 

AIDS  acquired  immunodeficiency  syndrome  HFOV 

ALS  amyotrophic  lateral  sclerosis  HFPPV 

AMP  adenosine  monophosphate  HFPV 

APRV  airway  pressure  release  ventilation  HIV 

ARDS  acute  respiratory  distress  syndrome  HMD 

ARF  acute  respiratory  failure  HME 

ATS  American  Thoracic  Society  HMEF 

auto-PEEP  unintended  positive  end-expiratory  pressure  ICP 

B-P  bronchopleural  (eg.  B-P  fistula  or  air  leak)  ICU 

BPD  bronchopulmonary  dysplasia  I-E 

CAI  computer-assisted  instruction  ILD 

CCC  chondroplasia  calcificans  congenita  IMV 

CDC  Centers  for  Disease  Control  IPPB 

CINAHL  Cumulati\e  Index  to  Nursing  &  Allied  Health  MIGET 

Literature  MIP 

CLD  chronic  lung  disease  MLT 

CO  carbon  monoxide  MRI 

COLD  chronic  obstructive  lung  disease  MV 

COP  colloid  oncotic  pressure  NBRC 

COPD  chronic  obstructive  pulmonary  disease  NFPA 

CO2  carbon  dioxide  NG 

CPAP  continuous  positive  airway  pressure  NHLBI 

CPR  cardiopulmonary  resuscitation  NIH 

CPT  chest  physical  therapy  NOTT 

CT  computerized  tomography  NO2 

Dtcosb  single-breath  diffusion  of  carbon  monoxide  NPPV 

across  the  lung  OSA 

DME  durable  medical  equipment  O2 

DRG  diagnosis-related  group  P(A-a)02 

ECMO  extracorporeal  membrane  oxygenation  PaCO: 

EIB  exercise-induced  bronchospasm  PaO: 

EOA  esophageal  obturator  airway  PCP 

EPAP  end-positive  airway  pressure  PDA 

FDA  U.S.  Food  &  Drug  Administration  PEEP 

FEF25-75t7c  forced  expiratory  flow  over  middle  half  of  PFC 

FVC  PFT 

FEV  forced  expiratory  volume  PIE 

FEVi  forced  expiratory  volume  in  first  second  Po: 

F102  fraction  of  inspired  oxygen  PSV 

Fdo;  fraction  of  oxygen  delivered  (by  device)  PvO: 


functional  residual  capacity 

forced  vital  capacity 

Health  Care  Financing  Administration 

high-frequency  ventilation 

high-frequency  jet  ventilation 

high-frequency  oscillation 

high-frequency  oscillatory  ventilation 

high-frequency  positive-pressure  ventilation 

high-frequency  percussive  ventilation 

human  immunodeficiency  virus 

hyaline  membrane  disease 

heat  &  moisture  exchanger  (artificial  nose) 

heat  &  moisture  exchanging  filter 

intracranial  pressure 

intensive  care  unit 

inspiration-expiration  (ratio) 

interstitial  lung  disease 

intermittent  mandatory  ventilation 

intermittent  positive-pressure  breathing 

multiple  inert  gas  elimination  technique 

maximal  inspiratory  pressure 

minimal  leak  technique  (of  cuff  inflation) 

magnetic  resonance  imaging 

mechanical  ventilation 

National  Board  for  Respiratory  Care 

National  Fire  Protection  Association 

nasogastric  (tube) 

National  Heart,  Lung,  &  Blood  Institute 

National  Institutes  of  Health 

Nocturnal  Oxygen  Therapy  Trial 

nitrous  oxide 

noninvasive  positive  pressure  ventilation 

obstructive  sleep  apnea 

oxygen 

alveolar-arterial  oxygen-tension  difference 

arterial  carbon  dioxide  tension 

arterial  oxygen  tension 

Pneumocystis  carinii  pneumonia 

patent  ductus  arteriosus 

positive  end-expiratory  pressure 

persistent  fetal  circulation 

pulmonary  function  test  or  testing 

pulmonary  interstitial  emphysema 

oxygen  tension 

pressure-support  ventilation 

mixed  venous  oxygen  tension 
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SI  Units,  Abbreviations,  &  Symbols 


RCP 

RDS 

RICU 

RIP 

RQ 

SaO; 

SCCM 
SI 

SIDS 
SIMV 

Sp02 


respiratory  care  practitioners  (professionals)  Svo^ 

respiratory  distress  syndrome  (of  infants)  tcPo2 

respiratory  intensive  care  unit  T-E 

respiratory  inductive  plethysmography  TGV 

respiratory  quotient  TLC 

arterial  oxygen  saturation  USP 

Society  for  Critical  Care  Medicine  VA 

Systeme  International  d'Unites  (a  system  of  VC 

units  of  measure)  Vco^ 

sudden  infant  death  syndrome  VDR 

synchronized  intermittent  mandatory  ventila-  V/Q 

tion  Vt 

saturation  measured  via  pulse  oximetry  WOB 


mixed  venous  oxygen  saturation 

transcutaneous  oxygen  tension 

tracheoesophageal  (fistula) 

thoracic  gas  volume 

total  lung  capacity 

United  States  Pharmacopeia 

Veterans  Administration 

vital  capacity 

carbon  dioxide  production 

volumetric  diffusion  respiration 

ventilation-perfusion  ratio 

tidal  volume 

work  of  breathing 
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General  Information 

Respiratory  Care  welcomes  original  manuscripts  related  to  the 
science  and  technology  of  respiratory  care  and  prepared  accord- 
ing to  these  Instructions  and  the  Uniform  Requirements  for 
Manuscripts  Submitted  to  Biomedical  Journals  [Respir  Care  1997; 
42(6):623-634].  Manuscripts  are  blinded  and  reviewed  by  pro- 
fessionals who  are  experts  in  their  fields.  Authors  are  responsible 
for  all  aspects  of  the  manuscript  and  receive  galleys  to  proofread 
before  publication.  Each  accepted  manuscript  is  copyedited  so  that 
its  message  is  clear  and  it  conforms  to  the  Journal's  style.  Published 
papers  are  copyrighted  by  Daedalus  Inc  and  may  not  be  published 
elsewhere  without  permission. 

Editorial  consultation  is  available  at  any  stage  of  planning  or  writ- 
ing. On  request,  specific  guidance  is  provided  for  all  publication  cat- 
egories. To  receive  these  Instructions  and  related  materials,  write 
to  Respiratory  Care,  1 1030  Abies  Lane,  Dallas  TX  75229-4593, 
call  (972)  243-2272,  or  fax  (972)  484-6010. 

Publication  Categories  &  Structure 

Research  Article:  A  report  of  an  original  investigation  (a  study). 
It  includes  a  Title  Page,  Abstract,  Introduction,  Methods,  Results, 
Discussion,  Conclusions,  Product  Sources,  Acknowledgments,  Ref- 
erences, Tables,  Appendices,  Figures,  and  Figure  Captions. 

Evaluation  of  Device/Method/Technique:  A  description  and  eval- 
uation of  an  old  or  new  device,  method,  technique,  or  modification. 
It  has  a  Title  Page,  Abstract,  Introduction,  Description  of  De- 
vice/Method/Technique, Evaluation  Methods,  Evaluation  Resuhs, 
Discussion,  Conclusions,  Product  Sources,  Acknowledgments,  Ref- 
erences, Tables,  Appendices,  Figures,  and  Figure  Captions.  Com- 
parative cost  data  should  be  included  wherever  possible. 

Case  Report:  A  report  of  a  clinical  case  that  is  uncommon,  or  was 
managed  in  a  new  way,  or  is  exceptionally  instructive.  All  authors 
must  be  associated  with  the  case.  A  case-managing  physician  must 
either  be  an  author  or  furnish  a  letter  approving  the  manuscript.  Its 
components  are  Title  Page,  Abstract,  Introduction,  Case  Summa- 
ry, Discussion,  References,  Tables,  Figures,  and  Figure  Captions. 

Review  Article:  A  comprehensive,  critical  review  of  the  literature 
and  state-of-the-art  summary  of  a  pertinent  topic  that  has  been  the 
subject  of  at  least  40  published  research  articles.  Title  Page,  Out- 
line, Introduction,  Review  of  the  Literature,  Summary,  Acknowl- 
edgments, References.  Tables,  Appendices,  and  Figures  and  Cap- 
tions may  be  included. 

Overview:  A  critical  review  of  a  pertinent  topic  that  has  fewer  than 
40  published  research  articles. 

Update:  A  report  of  subsequent  developments  in  a  topic  that  has 
been  critically  reviewed  in  this  Journal  or  elsewhere. 


Point-of-View  Paper:  A  paper  expressing  personal  but  substanti- 
ated opinions  on  a  pertinent  topic.  Title  Page,  Text,  References,  Tables, 
and  Illustrations  may  be  included. 

Special  Article:  A  pertinent  paper  not  fitting  one  of  the  foregoing 
categories  may  be  acceptable  as  a  Special  Article.  Consult  with  the 
Editor  before  writing  or  submitting  such  a  paper. 

Editorial:  A  paper  drawing  attention  to  a  pertinent  concern;  it  may 
present  an  opposing  opinion,  clarify  a  position,  or  bring  a  problem 
into  focus. 

Letter:  A  signed  communication,  marked  "For  publication," 
about  prior  publications  in  this  Journal  or  about  other  pertinent  top- 
ics. Tables  and  illustrations  may  be  included. 

Blood  Gas  Corner:  A  brief,  insUTJctive  case  report  involving  blood 
gas  values — with  Questions,  Answers,  and  Discussion. 

Drug  Capsule:  A  mini-review  paper  about  a  drug  or  class  of  drugs 
that  includes  discussions  of  pharmacology,  pharmacokinetics, 
and  pharmacotherapy. 

Graphics  Corner:  A  briefcase  report  incorporating  waveforms  for 
monitoring  or  diagnosis — with  Questions,  Answers,  and  Discussion. 

Kittredge's  Comer:  A  brief  description  of  the  operation  of  respiratory 
care  equipment — with  information  from  manufacturers  and  edito- 
rial comments  and  suggestions. 

PFT  Corner:  Like  Blood  Gas  Comer,  but  involving  pulmonary 
function  tests. 

Cardiorespiratory  Interactions.  A  case  report  demonstrating  the 
interaction  between  the  cardiovascular  and  respiratory  systems.  It 
should  be  a  patient-care  scenario;  however,  the  case — the  central 
theme — is  the  systems  interaction.  CRI  is  characterized  by  figures, 
equations,  and  a  glossary.  See  the  March  1996  Issue  of  RESPIRA- 
TORY Care  for  more  detail. 

Test  Your  Radiologic  Skill:  Like  Blood  Gas  Comer,  but  involv- 
ing pulmonary  medicine  radiography  and  including  one  or  more  radio- 
graphs; may  involve  imaging  techniques  other  than  conventional 
chest  radiography. 

Review  of  Book,  Film,  Tape,  or  Software:  A  balanced,  critical 
review  of  a  recent  release. 

Preparing  the  Manuscript 

Print  on  one  side  of  white  bond  paper,  8.5  in.  x  1 1  in.  (216  x  279  mm) 
with  margins  of  at  least  I  in.  (25  mm)  on  all  sidesof  the  page.  Use 
double-spacing  throughout  the  entire  manuscript.  Use  a  standard 
font  (eg.  Times,  Helvetica,  or  Courier)  at  least  10  points  in  size,  and 
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do  not  use  italics  except  tor  special  emphasis.  Number  all  pages  in 
upper-right  comers.  Indent  paragraphs  5  spaces.  Do  not  justify.  Do 
not  put  authors'  names,  institutional  affiliations  or  allusions  to 
institutional  affiliations  in  the  text,  or  other  identification  any- 
where except  on  the  title  page.  Repeat  title  only  (no  authors)  on 
the  abstract  page.  Begin  each  of  the  following  on  a  new  page:  Title 
Page,  Abstract,  Text,  Product  Sources  List,  Acknowledgments.  Ref- 
erences, each  Table,  and  each  Appendix.  Use  standard  English  in 
the  first  person  and  active  voice. 

Center  main  section  headings  on  the  page  and  type  their  in  cap- 
ital and  small  letters  (eg.  Introduction.  Methods.  Results.  Discus- 
sion). Begin  subheadings  at  the  left  margin  and  type  them  in  cap- 
ital and  small  letters  (eg.  Patients,  Equipment.  .Statistical  Analysis). 

References.  Cite  only  published  works  as  references.  Manuscripts 
accepted  but  not  yet  published  may  be  cited  as  references:  desig- 
nate tlic  accepting  joumal.  followed  by  (in  press),  and  provide  3  copies 
of  the  in-press  article  for  reviewer  inspection.  Cite  references  in  the 
text  with  superscript  numerals.  Assign  numbers  in  the  order  that  ref- 
erences are  first  cited.  On  the  reference  page,  list  the  cited  works 
in  numerical  order.  Follow  the  Journal's  style  for  references.  Abbre- 
viate journal  names  as  in  linlcx  Medicus.  List  all  authors. 

Article  in  a  joumal  carrying  pagination  throughout  volume: 

Rau  JL.  Harwood  RJ.  Comparison  of  nebulizer  delivery  methods 
through  a  neonatal  endotracheal  tube:  a  heneh  sliidy.  Respir  Care 
I992:.17(in:12.1.'!-I24(). 

Article  in  a  publication  that  numbers  each  issue  beginning  with 
Page  1: 

Bunch  D.  Establishing  a  national  database  for  home  c;ire.  .-VARC  Times 
199I;L';(Mur):6l.62.64. 

Corporate  author  journal  article: 

American  Association  tor  Respiratory  Care.  Criteria  for  establish- 
ing units  for  chronic  ventilalor-dependenl  patients  in  hospitals.  Respir 
Care  1988;3.^(  1 1  ):l()44-l()4(r 

Article  in  journal  supplement:  (Journals  differ  in  their  methods  of 
numbering  and  identifying  supplements.  Supply  sufticieiit  infomiation 
to  promote  retrieval.) 

Reynolds  HY.  Idiopathic  inlerstilial  pulmonary  fibrosis.  Chest  1980: 
89(3.Suppl):l.W.S-l43.S. 

Abstract  in  joumal:  (Abstracts  citations  ;ire  to  be  avoided.  Those  more 
than  3  years  old  should  not  be  cited.) 

Stevens  DP.  Scavenging  ribavirin  from  an  oxygen  hood  lo  reduce  en\i- 
ronmcnlal  exposure  (abstract).  RespirCare  1990;3.'i(  1 1 1:  1087- 1088. 

Editorial  in  joumal: 

Enrighl  P.  Can  \vc  relax  during  spirometn '!'  (editorial ).  .\m  Rev  Respir 
Dis  I993:148(2):274. 

Editorial  with  no  author  given: 

Negative-pressure  ventilation  for  chronic  obstnictiv  e  pulmoiun  \  dis 
ease  (editorial).  Lancet  1992;340(8833):I440-1441. 

Letter  in  journal: 

.Melons  \ .  Ethnic  nonns  lor  pulmoniuy  function  tests  (letter).  Chest 
1991:99(41:1051. 


Paper  accepted  but  not  yet  published: 

Hess  D.  New  therapies  for  asthma.  Respir  Care  (year,  in  press). 

Personal  author  book:  (For  any  book,  specific  pages  should  be  cited 
whenever  possible.) 

DeRemee  RA.  Clinical  profiles  of  diffuse  interstitial  pulmonary  dis- 
ease. New  York:  Futura:  1990.  p.  76-85. 

Corporate  author  bt)ok: 

American  Medical  Association  Department  of  Drugs.  AMA  drag  eval- 
uations. 3rd  ed.  Littleton  CO:  Publishing  Sciences  Group:  1977. 

Chapter  in  book  with  editor(s): 

Pierce  AK.  Acute  respiratory  failure.  In:  Guenter  CA,  Welch  MH, 
editors.  Pulmonary  medicine.  Philadelphia:  JB  Lippincott:  1977. 

Tables.  Use  consecutively  numbered  tables  to  display  information. 

Start  each  table  on  a  separate  page.  Number  and  title  the  table  and 
give  each  column  a  brief  heading.  Place  explanations  in  footnotes, 
including  all  non.standard  abbreviations  and  symbols.  Key  the  foot- 
notes with  conventional  designations  {*.  t.  ±.  Il.'jl.  **.  tt)  in  con- 
sistent order,  placing  them  superscript  in  the  table  body.  Do  not  use 
horizontal  or  vertical  mles  or  borders.  Do  not  submit  tables  as  pho- 
tographs, reduced  in  size,  or  on  oversize  paper.  Use  the  same  type- 
face as  in  the  text. 

Illustrations.  Graphs,  line  drawings,  photographs,  and  radiographs 
are  figures.  Use  only  illustrations  that  clarify  and  augment  the  text. 
Number  them  consecutively  as  Fig.  I.  Fig.  2.  and  so  forth  accord- 
ing to  the  order  by  which  they  are  mentioned  in  the  text.  Be  sure  all 
figures  are  cited.  If  ;uiy  figure  was  pre\  iously  published,  include  copy- 
right holder's  w  ritten  permission  to  reproduce.  Figures  for  publi- 
cation must  be  of  professional  quality.  Data  for  the  original 
graphs  should  be  available  to  tlie  Editor  upon  request.  If  color  is  essen- 
tial, consult  the  Editor  for  more  information.  In  reports  of  anitnal 
experiments,  use  schematic  draw  ings.  not  photographs.  A  letter  of 
consent  must  accompany  any  photograph  of  a  person.  Do  not  place 
titles  and  detailed  explanations  on  figures;  put  this  information  in 
figure  captions.  If  possible,  submit  radiographs  as  prints  and  full- 
size  copies  of  film. 

Drugs.  Identify  precisely  all  drugs  and  chemicals  used.  gi\  ing  gener- 
ic names,  doses,  and  routes  of  administration.  If  desired,  brand  names 
may  be  given  in  parentheses  after  generic  names.  Drugs  should  be 
listed  on  the  product-sources  page. 

Commercial  I'roducLs.  In  piu-ciithcses  in  the  text,  identity  any  com- 
mercial prcxiuct  (including  model  number  if  applicable)  the  first  time 
it  is  mentioned,  giving  the  manufacturer's  name.  city,  and  state  or 
country.  If  four  or  more  products  arc  mentioned,  do  not  list  ;uiy  man- 
ufacturers in  the  text;  instead,  list  them  on  a  Product  Sources  page 
at  the  end  of  the  text,  before  the  References.  Provide  model  num- 
bers when  available  and  manufacturer's  suggested  price,  if  the  study 
has  cost  implications. 

Ethics.  When  reporting  experiments  on  human  subjects,  indicate 
that  procedures  were  conducted  in  accordance  with  the  ethical  stan- 
dards of  the  World  Meditul  Association  Declaration  of  Helsinki 
IRcspirCare  1997;42(6):635-636|  or  of  the  institution's  committee 
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on  human  experimentation.  Slate  that  informed  consent  was 
obtained.  Do  not  use  patient's  names,  initials,  or  hospital  numbers 
in  text  or  illustrations.  When  reporting  experiments  on  animals,  indi- 
cate that  the  institution's  policy,  a  national  guideline,  or  a  law  on 
the  care  and  use  of  laboratory  animals  was  followed. 

Statistics.  Identify  the  statistical  tests  used  in  analyzing  the  data, 
and  give  the  prospectively  determined  level  of  significance  in  the 
Methods  section.  Report  actual  p  values  in  Results.  Cite  only  text- 
book and  published  article  references  to  support  choices  of  tests.  Iden- 
tify any  general-use  or  commercial  computer  programs  used,  nam- 
ing manufacturers  and  their  locations.  These  should  be  listed  on  the 
product-sources  page. 

Units  of  Measurement.  Express  measurements  of  length,  height, 
weight,  and  volume  in  metric  units  appropriately  abbreviated;  tem- 
peratures in  degrees  Celsius;  and  blood  pressures  in  millimeters  of 
mercury  (mm  Hg).  Report  hematologic  and  clinical-chemistry  mea- 
surements in  conventional  metric  and  in  SI  (Sysreme  liuemationale) 
units.  Show  gas  pressures  (including  blood  gas  tensions)  in  torr. 
List  SI  equivalent  values,  when  possible,  in  brackets  following  non- 
Si  values— for  e.xample.  "PEEP,  IOcmH20  [0.981  kPaj."  For  con- 
version to  SI,  see  RESPIRATORY  Care  1988;33(I0);86I-873 
(Oct  1988),  1989;34(2):14.'i(Feb  1989).  and  1997;42(6):639-640 
(June  1997). 

Conflict  of  Interest  Authors  are  asked  to  disclose  any  liaison  or  finan- 
cial arrangement  they  have  with  a  manufacturer  or  distributor  whose 
product  is  part  of  the  submitted  manuscript  or  with  the  manufacturer 
or  distnbutor  of  a  competing  product.  (Such  arrangements  do  not 
disqualify  a  paper  from  consideration  and  are  not  disclosed  to  review- 
ers.) A  statement  to  this  effect  is  included  on  the  cover-letter  page. 
(Reviewers  are  screened  for  possible  conflict  of  interest.) 

Abbreviations  and  Symbols.  Use  standard  abbreviations  and  sym- 
bols. Avoid  creating  new  abbreviations.  Avoid  all  abbreviations 
in  the  title  and  unusual  abbreviations  in  the  abstract.  Use  an  abbre- 
viation only  if  the  term  occurs  several  times  in  the  paper.  Write  out 
the  full  term  the  first  time  it  appears,  followed  by  the  abbreviation 
in  parentheses.  Thereafter,  employ  the  abbreviation  alone.  Never 
use  an  abbreviation  without  defining  it.  Standard  units  of  mea- 
surement can  be  abbreviated  without  explanation  (eg.  10  L/min. 
15  torr,  2.3  kPa). 

Please  use  the  following  forms:  cm  H:0  (not  cmH20).  f  (not  bpm). 
L  (not  1).  L/min  (not  LPM.  l/min.  or  Ipin).  niL  (not  ml),  mm  Hg  (not 
mmHg).  pH  (not  Phor  PH).  p>  0.001  (not  p>0.001 ).  s  (not  seel. 
SpO:  (pulse-oximetry  saturation).  See  RESPIRATORY  CARE:  Stan- 
dard Abbreviations  and  Symbols  [RespirCare  1997;42(6):637-642]. 


Computer  Disltettes.  Authors  are  encouraged  to  submit  electron- 
ic versions  of  manuscripts  as  well  as  printed  copies  (3.5  in.  diskettes 
in  Macintosh  or  IBM-DOS  format).  Label  each  diskette  with  date; 
author's  name;  name  and  version  of  word-processing  program  used; 
and  filename(s).  Software  used  to  produce  graphics  and  tables  should 
be  similarly  identified.  Do  not  write  on  diskette  labels  except  with 
felt-tipped  pen.  If  revision  of  a  manuscript  is  required  as  a  condi- 
tion of  acceptance  for  publication,  we  ask  that  an  electronic  version 
of  revision  be  supplied  to  facilitate  copyediting  and  production. 

Prior  and  Duplicate  Publication.  Work  that  has  been  published 
or  accepted  elsewhere  should  not  be  submitted.  In  special  instances, 
the  Editor  may  consider  such  material,  provided  that  permission  to 
publish  is  given  by  the  author  and  original  publisher.  Please  con- 
sult the  Editor  before  submitting  such  work. 

Authorship.  All  persons  listed  as  authors  should  have  participat- 
ed in  the  reported  work  and  in  the  shaping  of  the  manuscript;  all  must 
have  proofread  the  submitted  manuscript;  and  all  should  be  able  to 
publicly  discuss  and  defend  the  paper's  content.  A  paper  with  cor- 
porate authorship  must  specify  the  key  persons  responsible  for  the 
article.  Authorship  is  not  justified  solely  on  the  basis  of  solicitation 
of  funding,  collection  or  analysis  of  data,  provision  of  advice,  or  sim- 
ilar services.  Persons  who  provide  such  ancillary  services  exclusively 
may  be  recognized  in  an  Acknowledgments  section. 

Permissions.  The  manuscript  must  be  accompanied  by  copies  of 
permissions  to  reproduce  previously  published  material  (figures  or 
tables);  to  use  illustrations  of  or  report  sensitive  personal  infomiation 
about,  identifiable  persons;  and  to  name  persons  in  the  Acknowl- 
edgments section. 

Reviewers.  Please  supply  the  names,  credentials,  affiliations,  address- 
es, and  phone/fax  numbers  of  three  professionals  whom  you  con- 
sider expert  on  the  topic  of  your  paper.  Your  manuscript  may  be  sent 
to  one  or  more  of  them  for  blind  peer  review. 


Submitting  the  Manuscript 

Mail  three  copies  [1  copy  with  author(s)  name(s).  affiliation(s).  2 
copies  without  name(s)  and  affiliation(s)  for  reviewers]  of  the 
manuscript,  figures,  and  1  diskette,  and  the  Cover  Letter  & 
Checklist  to  RESPIRATORY  CARE,  1 1030  Abies  Lane,  Dallas  TX 
75229-4593.  Do  not  fax  manuscripts.  Protect  figures  with  cardboard. 
Keep  a  copy  of  the  manuscript  and  figures.  Receipt  of  your  manuscript 
will  be  acknowledged. 
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Effective  Inhalation  Therap)':  Pulmonary  Edema 

An  Excerpt  from  1953 


III  many  acute  heail  attacks,  regaidless  of  the  cause,  as  well 
as  most  cases  of  chronically  failing  he;uls.  an  edematous  con- 
dition of  the  lungs  occurs.  There  are  various  mechanisms  that 
produce  this,  among  these  being  an  increased  pressure  in  the 
capillaries  sunounding  the  alveoli  of  the  lung.  This  mecha- 
nism i.s  singled  out  because  it  may  respond  directly  to  inhala- 
tion therapy. 

The  edemati>us  lung  shows  thickening  of  aheolar  walls, 
liquid  in  the  alveoli  and  the  small  bronchi  leading  to  them, 
and  eventually  such  liquid  in  the  larger  bronchi.  Because  of 
position,  and  the  circulation  of  the  lung,  it  is  generally  found 
earliest  at  the  bases.  As  the  condition  increases,  more  and 
more  areas  of  the  lung  and  bronchi  become  "'water-logged." 
It  is  obvious  that  tluid  in  the  alveoli  will  interfere  very  seri- 
ously with  oxygen  reaching  the  blood  stream.  This  is  the  cause 
of  death  in  drowning  and  such  a  patient  drowns  in  his  own 
secretion  if  the  course  of  the  disease  is  not  altered. 

Any  patient  with  recognizable  pulmonary  edema  will  ben- 
efit from  oxygen  inhalation.  Tlie  mechanism  of  improvement 
is  not  too  far  removed  from  that  found  in  pneumonia.  Around 
the  completely  filled  alveoli  are  sacs  that  are  partially  filled. 
These  will  absorb  oxygen  from  inhaled  air  with  some  dif- 
licullN .  Increase  in  the  oxygen  content  enables  the  blood  in 
these  areas  to  receive  its  normal  amount  of  oxygen.  In  addi- 
tion to  that,  the  amount  of  oxygen  that  dissolves  in  the  serum 
represents  a  volume  that  can  be  absorbed  into  the  blood  even 
in  filled  alveoli.  As  stated  before,  if  the  percentage  in  the 
inhaled  atmosphere  is  high  enough,  it  is  possible  for  the  blood 
in  these  filled  alveoli  to  take  up  a  respectable  amount  of  this 
dissohed  oxvcen. 


iTom  Effective  Inliulution  Therapy,  paiic  104-  lOS,  written  h\  l:duiii  R 
Levine  MD  in  cooperation  with  Alvan  L  Baiacli  Ml),  J  Winllirop 
Peabody  MD.  and  Maurice  Segal  MD,  and  puhiislied  in  19.^,^  by  the 
National  Cylinder  Gas  Co  of  Chicago.  Dr  Levine.  a  chest  physician,  was 
an  early  champion  of  our  profession  and  President  of  the  American  Asso- 
ciation for  Inhalation  Therapy  in  1952  (the  only  physician  in  the  Associa- 
tion's history  to  so  serve).  The  other  authors  were  also  pioneers  in  pul- 
monary medicine  and  inhalation  therapy . 

This  excerpt  w.is  made  available  to  Rfspik ATOR'i  ('ARi;  by  Teri  Nikolai 
Wilson  RRT  RIMT.  United  Healthcare  of  Ohio,  Centerville.  Ohio. 
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The  local  mechanism  of  pulmonary  etdema  and  the  resulting  inter- 
ference in  ventilation.  Improvement  in  ventilation,  oxygenation  of 
blood,  and  reduction  of  edema  with  adequate  inhalation  therapy. 


Consequently,  ilic  \aluc  of  oxygen  ihcrapy  in  pulmonary 
edema  will  depend  upon  how  much  of  the  deficiencv  in  the 
saturation  of  the  hemoglobin  can  be  made  up.  If  the  area  of 
edema  is  liot  very  great,  the  use  of  concentrations  between  40 
and  60  [ler  cent  is  sufficient.  Tent,  catheter,  or  mask  will  deliver 
this  amount  and  may  be  used  according  to  the  indication  of 
the  individual  case.  If  there  is  a  more  extensive  area  of  edema, 
such  that  it  is  important  to  attempt  to  push  some  oxygen  past 
the  tluid,  concentrations  of  75  per  cent  luid  up  should  be  sought. 
These  obviously  require  the  use  of  the  face  mask. 

But  there  is  something  more  that  can  be  accomplished  v\ith 
inhalation  therap)  in  pulmonary  edema.  Part  of  the  mecha- 
nism was  a  greater  pressure  in  the  pulmonary  capillaries.  If 
pressure  in  the  alveoli  can  be  inciciised,  it  will  tend  to  neu- 
tralize the  capillary  pressure  and  impro\e  the  edematous  con- 
dition. This  can  be  secured  by  the  use  o\'  the  positi\  e  pres- 
sure mask  or  helmet.  When  the  mask  is  applied,  the  patient 
who  is  dyspneic  and  learful  should  not  at  that  time  be  required 
to  breathe  against  a  positive  pressure,  since  this  will  add  to 
his  anxiety'.  Therefore,  at  the  beginning,  no  expiratory  pies- 
sure  should  be  used  until  a  period  ranging  from  I.S  to  .^0  min- 
utes has  elapsed.  At  that  time  the  pressure  should  be  increased 
graduallv.  1  cm  of  water  at  a  time,  until  after  not  less  than  .^0 


648 


RE.SP1RATORV  Care  •  June  "97  Vol  42  No  6 


HlSl ORICAL  NOTES 


minutes  the  patient  is  breathing  out  against  a  pressure  of  4  cms. 
At  this  time,  tliere  will  he  an  increased  alveolar  pressure  as 
well  as  an  increased  bronchial  pressure  and  in  many  cases  the 
edema  begins  to  clear.  At  the  same  time,  the  dyspnea  of  the 
patient  may  show  considerable  improvement. 

This  positive  pressure  exhalation  may  be  continued  for  vary- 
ing periods,  depending  upon  the  condition  of  the  patient.  In 
most  cases,  after  one  and  a  half  to  two  hours,  it  is  desirable 
to  lower  the  pressure.  However,  if  this  is  done  suddenly,  it 
will  counteract  all  of  the  good  that  has  been  done  in  the  treat- 
ment period.  Consequently,  the  pressure  should  be  taken  down 
in  steps  similar  to  those  by  which  it  was  elevated.  In  other 
words,  the  alveoli  must  be  decompressed  gradually.  After  a 
rest  period  \\  hich  should  not  be  too  long,  the  pressure  should 
be  increased  gradually  once  more.  This  should  be  continued 
as  long  as  the  patient  shows  e\  idence  of  pulmonary  edema. 


Another  technique  in  the  management  of  severe  pulmonaiy 
edema  is  the  inhalation  of  alcohol  vapor.  The  theory  of  this 
depends  upon  the  fact  that  alcohol  increases  the  surface  ten- 
sion and  thus  tends  to  prevent  or  eliminate  bubbles  and  froth. 
In  the  se\ere  cases  the  major  bronchi  may  be  all  but  completely 
obstiTJCted  by  this  froth  and  its  elimination  will  open  the  air- 
way  although  it  may  increase  the  ainount  of  liquid  in  the  al\e- 
oli.  The  immediate  effect  is  of  marked  relief  to  the  patient. 

Alcohol  is  administered  through  the  ordinary  humidify- 
ing bottle  attached  to  the  oxygen  cylinder.  If  a  mask  is  u.sed 
the  percentage  of  alcohol  should  vary  from  20  to  .'^5.  If  a 
catheter  is  used  percentages  up  to  95  have  been  recommended. 
Care  should  be  icikeu  in  removing  lite  regulator  front  the  cylin- 
der that  the  alcohol  is  not  allowed  to  flow  into  the  regulator, 
since  oxygen  and  iiU  i  <ln>l  under  pressure  max  prove  an  explo- 
sive mixture. 


43'^''  International  Respiratory  Congress 
December  6-9  •  New  Orleans.  Louisiana 
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Pulmonary/Respiratory  Therapy  Secrets 

edited  by  PE  Parsons  and  JE  Heffner  with 
1 24  contributors.  Soltctner.  488  pages,  illus- 
trated. Philadelphia:  Hanley  &  Belfus  Inc. 
1997.  $35.95. 

Textb(xik-s  in  the  health  professions  soine- 
times  approach  iheir  subject  in  an  t)rgani/,ed 
but  boring  fashion.  Key  concepts  are  often 
buried  ;ind  lost  to  the  surrounding  text.  How- 
ever, these  problems  are  overcome  by  Par- 
sons. Heffner.  and  contributors  in  Pul- 
monary/Respiratory Therapy  Secrets.  Tiic 
basic  theme  of  this  text  encourages  clinicians 
in  pulinonary  medicine  and  respiratory  care 
to  solve  patient  problems  by  pondering  per- 
tinent c|uestions  related  to  a  large  variety  of 
topics.  With  this  in  inind.  the  editors  and  con- 
tributors to  this  text  present  each  chapter  as 
a  series  of  questions  and  answers  by  well 
known  practitioners  and  educators.  The  te.xt 
consists  of  83  chapters  divided  into  18  sec- 
tions covering  everything  from  patient  assess- 
ment to  respiratory  diseases  and  procedures. 
The  typical  chapter  has  1 5  to  20  questions 
with  concise  answers  from  experts  in  the 
field.  Illustrations  and  tables  are  frequently 
presented  as  part  of  an  answer  to  assist  the 
reader  in  developing  a  better  understanding 
of  the  material.  This  style  provides  a  stim- 
ulating approach  to  learning.  It  is  relevant 
to  this  reviewer  that  the  text  focuses  directly 
on  the  primary  issues  of  pulmonary  medicine 
and  respiratory  care  today. 

The  intended  audience  of  this  work  is 
medical  students,  residents,  fellows,  and 
experienced  clinicians  in  pulmonary  medi- 
cine and  respiratory  c;ire.  In  my  opinion,  res- 
piratory therapy  students  in  the  latter  part  of 
their  program  would  also  benefit  from  read- 
ing this  te,xt.  A  background  in  pulmonary 
anatomy  and  physiology,  pharmacology, 
medical  temiinology.  and  pathology  is  essen- 
tial for  the  reader  to  gain  optimal  benet'it. 

Tlie  book  is  well  written  and  easy  to  nsad. 
Despite  the  large  number  of  contributors, 
most  chapters  are  written  at  a  similar  read- 
ing level  and  style.  Some  chapters  are  writ- 
ten with  a  stronger  orientation  to  physicians 
than  otliers;  this  may  be  a  distraction  for  res- 
piratory therapists.  For  example,  in  Chap- 
ter 14,  The  Pulmonary  Artery  Catheter. 
Question  17  mi  Page  79:  "What  does  the 
physician  need  to  know  about  transducers 


and  line  setup?"  The  provided  answer  is: 
"Physicians  should  be  able  to. . ."  While  the 
question  and  answer  are  pertinent  to  pose  to 
physicians,  they  are  equally  pertinent  for  res- 
piratory care  practitioners  (RCPs)  and.  tliere- 
fore.  should  be  worded  in  a  more  generic 
fashion  to  remain  consistent  with  the  rest  oi 
the  book. 

Most  chapters  lu'e  current,  accurate,  and 
thorough.  For  example.  Chapter  7  by  Dean 
Hess  is  a  particularly  strong  essay  on  arte- 
rial blood  gases.  It  addresses  everything 
tiom  sampling  to  interpretation  of  arterial 
blood  gases  as  well  as  common  concerns 
about  sampling  errors  such  as  the  potential 
impact  of  heparin  on  results.  Chapter  19. 
Oxygen  Therapy  by  Rebecca  Meredith  and 
James  Stoller,  is  another  example  of  excel- 
lent work.  It  addresses  a  variety  of  impor- 
tant concepts  from  indications  for  oxygen 
therapy  to  reimbursement  issues.  It  is  well 
referenced  and  written  in  a  manner  that  is 
appealing  to  all  clinicians  who  care  for  pul- 
monary patients.  Other  chapters  that  are 
exceptionally  well  done  include  Chapter  23 
about  Upper  Airw  ay  Obstruction  by  John 
Stauffer  and  Chapter  25 — Community- 
Acquired  Pneumonia  by  Hugh  Cassiere  and 
Michael  Niederman. 

The  only  chapters  1  found  to  be  too  brief 
were  Chapters  I  and  2  that  covered  bedsitle 
evaluation.  Questions  and  discussions  ahoul 
ke>  issues  related  to  fever,  sensorium.  petlal 
edema,  jugular  \cnous  distension,  and  ex- 
tremity temperature  were  not  presented.  In 
addition,  the  discussion  of  lung  sounds  was 
inadequate,  considering  the  intended  audi- 
ence. This  section  used  out-dated  termi- 
nology (eg.  "crepitations".  Page  6)  and  states 
that  wheezes  and  rhonchi  occur  more  often 
on  inhalation  and  less  often  on  exhalation, 
which  is  not  accurate. 

In  summarv .  Pulmonary/Respiratory 
Therapy  Secrets  is  a  unique  leMbook  in- 
tended to  teach  medical  students,  physicians, 
and  respiratory  care  practitioners  how  to 
solve  patient  problems  by  contemplating  per- 
tinent questions  and  answers  by  experts.  It 
is  more  'tun'  to  learn  Irom  than  the  typical 
medical  textbook.  I  can  safely  say  it  accom- 
plishes its  intended  goal  and  would  be  an  ex- 
cellent addition  to  the  library  of  educators, 
clinicians.  ;ind  managers  in  pulmonary  med- 
icine and  respiratory  care.  Who  says  read- 


ing textbooks  by  e\perts  in  the  field  has  lo 
be  boring? 

Robert  L  Wilkins  PhD  RRT 

Professor  of  Cardiopulmonary  Sciences 
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Loma  Linda  University 

Loma  Linda.  California 


Respiratory  Care  Ca.se  Studies:  The 
Therapist-Driven  Protocol  .Approach.  T 

Des  Jardins.  GO  Burton,  J  Tietsort.  Illustra- 
tions and  photographs  of  chest  radiographs. 
2.'i4  pages,  and  tables.  St  Louis:  Mosby-Year 
Book  Inc.  1997.524.95. 

Therapist-driven  protocols  (TDPs)  have 
been  around  since  1 98 1 .'  They  have  gained 
increasing  acceptance  in  recent  years  due  to 
the  ever-increasing  pressure  to  reduce  health 
care  costs.  TDP  advantages  include  reduc- 
ing health  care  costs  and  adding  more  timely 
and  appropriate  delivery  of  respiratory  care 
services.  One  of  the  key  elements  of  suc- 
cessful implementation  of  a  TDP  program 
is  the  involvement  of  a  group  of  practitioners 
who  are  proficient  in  physical  assessment 
and  clinical  problem  solving.  Respiratory 
care  educators  have  recognized  the  need  lo 
develop  these  skills  and  have  worked  to 
include  these  concepts  in  their  curricula, 
whether  their  students  are  respiraniry  care 
students  or  w  orking  practitioners.  This  book 
is  an  attempt  to  produce  a  useful  tool  to 
address  this  need. 

An  earlier  work  by  French-  ( 1 89  pages, 
includes  simulated  ventilator  flowsheets; 
,1>39.95 )  has  a  similar  puipose.  I  lovvever.  its 
Ibnnat  is  somewhat  different  in  that  the  infor- 
mation-gathering and  student-response  for- 
mats ;ire  less  stnictured.  In  addition,  the  cases 
teniiinale  after  the  initial  assessment  is  done 
;uid  treatments  arc  selected.  Tlie  cuirent  work 
takes  the  learner  down  a  longer  path.  The 
learner  is  forced  to  reassess  and  modify  utat- 
ment  2  times  after  the  initial  workup.  This 
allows  for  a  more  realistic  experience 
because  a  practitioner  rarely  performs  these 
tasks  in  the  real  world  without  some  form 
of  follow-up.  Finally.  French  usually  asks 
the  learner  to  identify  a  working  diagnosis, 
whereas  Des  Jardins  et  al  give  that  infor- 
mation "up  front."  Either  approach  may  be 


650 


Respirator^'  Care  •  June  "97  Vol  42  No  6 


Books,  Films.  Tapes,  &  Software 


appropriate  depending  on  le;iming  objectives, 
and  either  worl\  is  appropriate  for  the  res- 
piratory care  practitioner  desiring  to  become 
proficient  at  clinical  problem  solving. 

Respiratory  Care  Ca.se  Studies  begins 
witli  a  section  on  how  to  most  effectively  use 
the  book.  The  subjective  data,  objective  data, 
assessment,  and  plan  (SOAP)  method  of  doc- 
umenting a  problem-oriented  medical  record 
is  introduced,  and  examples  are  given  to  illus- 
trate. Guidance  is  given  for  its  use  in  an  aca- 
demic or  clinical  .setting.  (Kettenbach'  pro- 
vides a  detailed  examination  of  the  SOAP 
note-taking  techique.) 

Next,  an  introduction  to  the  concept  of 
TDPs.  emphasizing  physical  assessment  and 
knowledge  base,  is  given.  Included  in  this 
section  are  helpful  tables  and  diagrams  that 
illustrate  and  reinforce  the  ideas  discussed 
in  the  text.  Especially  useful  are  the  algo- 
rithms detailing  the  pathophysiology  and 
clinical  manifestations  of  common  pulmon- 
ary pathology.  These  algorithms  are  based 
on  the  anatomic  alterations  that  occur  as  a 
result  of  these  pathologies.  This  approach 
may  make  it  easier  for  the  learner  to  apply 
general  pathophysiologic  concepts  to  spe- 
cific clinical  cases.  Each  algorithm  includes 
the  general  category  of  respiratory  care 
required  to  treat  each  pathology. 

The  remainder  of  the  text  is  composed 
of  case  studies  categorized  according  to  pul- 
monary disease  type.  Included  are  sections 
on  obstructive  airways,  infectious,  pulmonary 
vascular,  environmental  lung,  neoplastic,  dif- 
fuse alveolar,  and  chronic  noninfectious 
parenchymal  diseases,  chest  and  pleural 
trauma,  disorders  of  tlie  pleura  and  chest  wall. 


neurologic  disorders  and  sleep  apnea,  near- 
drowning,  smoke  inhalation  and  thermal 
injuries,  and  postoperative  atelectasis.  Each 
case  includes  an  admitting  history  and  phys- 
ical examination.  The  admitting  histories  fre- 
quently include  psychosocial  information 
about  the  patient  tliat  helps  'bring  the  patients 
to  life"  for  the  learner.  For  example,  the 
patient  with  kyphoscoliosis  is  described  in 
some  detail  as  having  had  a  rural  upbring- 
ing. While  some  of  the  detail  is  relevant  to 
the  patient's  health  care,  some  is  not.  How- 
ever, this  type  of  detail  allows  the  learner  to 
get  to  know  the  patient  and  makes  the  case 
study  more  meamnglul. 

Technical  detail  about  the  patient's  con- 
dition is  certainly  in  depth.  The  learner  is 
exposed  to  a  wide  range  of  assessment  vari- 
ables from  vital  signs  to  hemodynamic 
measurements.  Each  case  includes  a  photo- 
graph of  an  admission  chest  radiograph. 
The  interpretations  of  these  films  are  given 
in  the  text.  This  provides  for  a  full  exer- 
cise in  patient  assessment.  TTie  authors  may 
wish  to  consider  follow-up  chest  x-rays  for 
future  editions  rather  than  a  single  film  per 
case.  The  learner  is  then  provided  with 
space  to  write  their  own  SOAP  notes  based 
on  the  assessment  infonnation  given.  This 
could  be  done  independently  but  may  be 
more  effective  if  done  as  a  group  project 
during  which  discussion  would  bring  out 
differing  points  of  view. 

The  book  ends  with  a  discussion  of  each 
case.  Included  in  these  discussions  are  the 
authors'  idea  of  what  the  SOAP  notes  might 
look  like  and  rationale  for  decisions  made. 
Treatment  decisions  are  generic,  allowing 


for  different  but  equally  effective  treatment 
regimens.  Eor  example,  it  is  suggested  thai 
a  patient  with  bronchospasm  simply  needs 
a  bronchodilator.  Specific  drugs,  dosages  and 
frequencies  are  not  suggested.  Likewise,  if 
an  ordered  therapy  needs  adjustment,  the 
authors  suggest  that  the  therapy  be  "up-  or 
down-regulated"  based  on  need.  Again,  spe- 
cific recommendations  are  not  given.  Treat- 
ment rationale  discussions  are  frank,  real- 
istic opinions.  They  are  reminiscent  of 
discourse  encountered  on  physician  rounds. 
This  work  is  a  welcome  addition,  and 
improvement,  to  the  growing  library  on  the 
application  of  clinical  problem  solving — a 
skill  that  is  crucial  to  the  delivery  of  safe  and 
effective  patient  care.  The  implementation 
and  development  of  training  in  this  area 
would  be  enhanced  through  the  use  of  this 
book  and  others  like  it. 

Randy  De  Kler  MS  RRT 

Georgia  State  University 

Cardiopulmonary  Care  Sciences 

Atlanta.  Georgia 
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Asthma  &  SCUBA  Diving 

I  am  writing  to  ask  that  clear  intbrmation 
aiid  wiiniiiigs  be  gi\ en  to  people  with  asthma 
(both  newly  diagnosed  and  chronic)  con- 
cerning ihe  potenlial  risks  of  SCUBA  (sell- 
contaiiicd  underwater  breathing  apparattis) 
diving.  This  concern  stems  from  my  hus- 
band's sudden  death  at  age  47  from  an  asth- 
matic reaction  stibsequent  to  a  relati\eK  shal- 
low SCUBA  dive  in  Cancun.  Mexico. 

My  husband  was  certified  as  a  SCUBA 
di\ei  in  1469  while  in  college.  He  had  dived 
.several  litnes  but  not  for  approximately  20 
years.  My  interpretation  is  that  certified 
divers  are  expected  to  know  their  own  healtli 
risks,  and  recertification  and  updating  are 
generally  not  required.  Few  questions  were 
asked  of  or  warnings  issued  lo  my  husband. 

hi  his  case,  the  dive  instructor  did  indi- 
cate that  asthma  created  sotne  risk.  However, 
my  husband,  because  he  had  dived  previ- 
ously with  no  problem  while  an  asthmatic 
and  while  using  inhalers  and  was  enough  of 
a  risk-taker  to  consider  di\  ing  in  the  first 
place,  underestimated  the  degree  of  risk. 

I  am  asking  here  that  all  physicians  and 
caregivers  who  treat  people  with  asthma — 
and  perhaps  other  lung  diseases — tell  their 
patients  the  degree  of  risk  that  SCUBA  div- 
ing entails.  The  chronicity  of  astlima  should 
be  indicated  as  an  additional  risk.  Even  cer- 
tified divers  who  ha\e  asthma  should  be 
a.sked  to  consult  \\  ilh  their  doctor  prior  to  any 
dive.  The  standard  waiver/release  indicat- 
ing thai  diving  entails  risks  may  be  perceived 
as  pro  forma, 

1  believe  thai  inltiiniallon  about  diving 
with  asthma,  communicated  regularly  be- 
tween physician  and  patient,  would  sa\c  lives 
or  avert  the  tragedy  of  injury .  In  a  similar 
way.  I  belie\e  that  information  should  be 
included  in  the  literature  accompanying 
asiliiua  inhalers. 

(dinger  K  Benlifcr  Phi) 

Licensed  Psychologist 
Pound  Ridge.  New  York 

Editor's  Note:  My  search  of  the  recent  lit- 
erature suggests  that  no  consensus  exists 
regarding  the  likelihood  of  the  occurrence 
of  complications  from  SCUBA  diving  in 


asthmatics.  Would-be  divers  with  a  history 
of  asthma  are  ad\  ised  lo  consult  a  medical 
professional  who  knows  the  issues  and  is 
qualified  to  provide  advice  that  is  specific 
to  their  present  condition  and  their  history. 
Resources  for  infomiation  include  the  l)i\ei"s 
Alert  Network,  by  phone  (919)  684-81  1  1; 
on  the  Internet.  http;//www.dan,ycg.org/;  or 
by  mail.  Box  3S2.^.  Duke  Uni\ersity  Med- 
ical Center.  Durham  NC  27710. 


Kudus  tu  Authors 

A  Cciiiliiiiiiiii;  Role  III  tlic  ICU 

I  read  with  interest  Dean  R  Hesss  arti- 
cle "The  Role  of  the  Respiratory  Therapist 
in  the  Intensive  Care  Unit.'"'  1  appreciate  the 
high  praise  Dr  Hess  gave  respiratory  ther- 
apists in  general.  I  believe  that  respiratory 
therapists  can  make  a  pivotal  difference  in 
a  critically  ill  patient's  outcome  if  they  are 
given  the  opportunity.  .As  a  respiratory  care 
student.  I  know  my  education  background 
is  solid  in  technology  and  physiology.  Patient 
assessment  and  evaluation  have  al.so  been 
strongly  emphasized  in  our  respiratory  care 
program.  From  m\  perspecli\e,  Dr  Hess  was 
on  target. 

.Jinnvi  I.  Walker 

Respiratory  Care  Siudenl 
Morganfield,  Kenlucky 
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C(ipiu>i;i(ipliy — Anclhcr  Tool 

I  would  like  to  congratulate  John  M  Gray- 
beal  on  his  editorial  on  "Capnography:  A 
Key  to  Understanding  Physiology."'  Al- 
though we  are  not  now  using  capnography 
in  the  hospital  in  w hich  I  work,  1  am  inter- 
ested in  Us  use  in  ihe  mlensive  care  setting. 
I  believe  thai  ha\  ing  the  equipment  lo  mon- 
itor Pt.|((),  would  be  a  greal  ad\antage.  Mr 
(Jraybeal's  editorial  helped  me  iindersuind 
capnography  physiology. 


1  did  not  realize  that  capnography  had 
been  a\ailable  lor  "more  than  30  years."  and 
I  believe  that  studies  of  capnography  should 
be  continued.  Indeed,  "we  need  to  recogni/c 
the  importance  of  Ihe  capnograph,  especially 
the  analysis  of  ihe  capnographic  waveform 
iuid  tlie  relatK)nship  between  tlie  e.xlialed  CO: 
and  the  arterial  COi  tensions." 

We  respiratory  therapists  have  an  obli- 
gation to  our  patients  to  continue  to  study 
and  research  ways  to  perform  better  in  our 
field.  Our  know  ledge  and  ability  lo  reali/e 
the  clinical  importance  of  what  is  going  on 
in  our  environment  will  help  us  peifonn  bel- 
ter in  the  respiratory  field  and  to  pro\  e  thtit 
we  as  respiratory  care  specialists  know  our 
job  best. 

Kiniberly  Watkins 

l'it)\  idence.  Keiuucky 

ki;h;kencp:s 

I.  Graybcal  JM.  Capnography — .-X  Key  to 
Understanding  Physiology  (editorial). 
Respir  Care  1 997;42(  2 ): 200-20 1 . 

(.inipluv\  &  I'lilicnt  Assessment 

I  read  wilh  greal  interest  "Disaster 
Avoided?  Cues  from  the  Flow  Signal."' 

The  case  presented  in  the  article  was  an 
excellent  example  of  e;u'ly  intervention  pro- 
\  ided  by  graphics  display.  Tlie  flow .  volume, 
and  pressure  waveforms  depicted  a  serious 
problem  within  the  patient.  Tlie  origin  of  thai 
(irobleni  was  Ihe  isstie.  .'\nal\sis  of  the  graph- 
ics alk)\ved  for  a  conclusion  lo  be  made  more 
easily.  The  article  explains  that  "biphasic 
exhalation  coupled  with  periodically  rising 
peak  pressure  and  breath  stacking  suggest 
partial  obstruction."  What  would  be  better 
I  ban  being  able  to  see  those  occurrences 
while  they  are  taking  place'?  This  provides 
a  perfect  opportunity  for  us  as  therapists  to 
step  in  and  analyze  the  situation  and  utilize 
graphics,  lo  tlraw  a  conclusion. 

I  believe  that  graphics  can  unlock  a  door 
to  a  new  future  for  respiratory  therapists 
everywhere.  The  more  of  our  senses  we  use 
lo  assess  our  patients  the  better  will  be  our 
patient  care.  As  ii:spir;itoi'\  therapists  our  spe- 
ciality is  assessing  tlie  respiratory  system  and 
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working  toward  reco\en.-.  What  better  way 
than  with  graphics! 

Summer  Garrett 

Respirator)'  Care  Student 
Henderson.  Kentucky 

REFERENCES 

1 .  Hargett  K.  Nilsestuen  JO.  Hayes  S.  Dis- 
aster avoided?  cues  from  the  flow  signal. 
Respir  Care  1 996;4 1(  1 2 ):  1 1 23- 1 1 24. 

Emergency  Room  Staffing 

1  am  writing  in  regard  to  the  article  in  the 
January  '97  issue  of  Respiratory  Care  enti- 
tled "Role  of  the  Respiratory'  Care  FYactitioner 
in  the  Emergency  Department."'  I  am  cur- 


rently an  RCP  in  a  400-bed  hospital  where 
we  use  pagers  and  assign  one  RCP  to  the  ED 
and  another  to  help  if  it  gets  too  busy.  This 
is  in  addition  to  the  floor  work  that  we  are 
assigned.  Our  response  tirne  seems  satis- 
factory' most  of  the  time;  however,  we  some- 
times slip  due  to  a  busy  schedule.  I  admire 
the  idea  of  cross  training  an  RCP  specifically 
to  the  ED.  Members  of  our  department — 
myself  included — are  interested  in  trying  tliis. 
Can  this  be  justified  tlnanciaily  in  a  hospi- 
tal of  our  size  considering  that  we  will  have 
to  add  another  person  to  our  staff  each  shift? 
How  can  we  estimate  a  'break-even'  or  deter- 
mine cost-effectiveness? 

Christy  Murray 

Respiratory  Care  Student 
Livermore,  Kentucky 
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Editor's  Note:  In  addition  to  responding 
to  this  column  by  writing  a  letter  for  pub- 
lication. AARC  members  can  make  good 
use  of  our  web  page  to  ask  and  answer 
questions  such  as  the  one  posed  by  Ms 
Murray.  Questions  of  interest  to  the  pro- 
fession can  be  posted  to  the  AARC  Help 
Line  in  the  Members  Only  section.  Any 
member  can  post  a  question  or  answer  a 
question.  Check  it  out  at  http;//\vww'. 
aarc.org! 
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A.  Patient  information 


1     Patient  identifier 


In  confidence 


Age  at  time 
of  event: 
or  


Date 
of  birtfi: 


Sex 

I     I  female 

I     I  male 


Page 


4   Weigfit 


kgs 


B.  Adverse  event  or  product  problem 


1    Q   Adverse  event       and  Of 


Product  problem  (e  q    defects  malfunctions) 


2    Outcomes  attributed  to  adverse  event 

(Check  all  that  apply) 


Q  death 


I     I  life-threatening 

I     I  hospitalization  -  initial  or  prolonged       QH  other 


I     I  disability 

I     I  congenital  anomaly 

I     \  required  intervention  to  prevent 
permanent  impairment/damage 


3  Date  of 
event 


5    Describe  event  or  problem 


4  Dale  of 
ttiis  report 


6    Relevant  tests/laboratory  data,  including  dales 


7    Other  relevant  history,  including  preexisting  medical  conditions  (eg.  allergies, 
race,  pregnancy,  smoking  and  alcohol  use,  hepatic,  renal  dysfunction,  etc) 


Mail  to;     ,\lll)W.AI(H  or  FAX  to: 

5600  Fishers  Lane  1  -800-FD A-01 78 

Rockville,  MD  20852-9787 


Triage  unit 
sequence  "> 


C.  Suspect  medication(s) 


1     Name  igive  labeled  strength  &  mlrlabeler.  if  known! 
«1 


Dose,  frequency  &  route  used 


3    Therapy  dates  (if  unknown,  give  duration) 

',    ,,  |,:.  lot  besl  eslimale. 


4    Diagnosis  tor  use  (indication) 
(11 


t*2 


6    Lot#(ifknowni 
«1 


»2 


7    Exp.  date  (if  known) 
#1 

#2 


9    NDC  #  (for  product  problems  only) 


5     Event  abated  after  use 
stopped  or  dose  reduced 

#1  Dyes  n no  ngg^fy"" 


#2  Dyes  n™    Dgg^Py"' 


8     Event  reappeared  after 
reintroduction 

*1  Dyes  Dno    \JTp%" 


#2  Dyes  n no    Dg^pPy"' 


10    Concomitant  medical  products  and  Iherapy  dates  (exclude  treatment  of  event) 


D.  Suspect  medical  device 


3    Manufacturer  name  &  address 


1     Brand  name 


Type  of  device 


model  # 
catalog  # 
serial  #  _ 
lot  #  


other  # 


4    Operator  of  device 

I     I  health  professional 
I     I  lay  user/patient 
I     I  other: 


5     Expiration  date 


7    If  implanted,  give  date 

(mo'day/yri 


8     If  explanted.  give  date 

(mo  day.'yrl 


9    Device  available  for  evaluation?  (Do  not  send  to  FDA) 

I     I    yes  EH  no  Q  relurned  to  manufacturer  on    _. 


0    Concomitant  medical  products  and  Iherapy  dates  (exclude  treatment  of  event) 


E.   Reporter  (see  confidentiality  section  on  back) 


1       Name  &  address 


phone  » 


Health  professional? 

□   yes       n    no 


3      Occupation 


5      If  you  do  NOT  want  your  identity  disclosed  to    

the  manufacturer,  place  an  "  X  '  in  this  box,      Q 


4    Also  reported  to 

I     [      manudclurer 
I     I      liter  lacility 
Ej       '    iributor 


FDA  Form  3500  1/96)  Submission  of  a  report  does  not  constitute  an  admission  that  medical  personnel  or  the  product  caused  or  contributed  to  the  ev 


ADVICE  ABOUT  VOLUNTARY  REPORTING 


Report  experiences  with: 

•  medications  (drugs  or  biologies) 

•  medical  devices  (including  in-vitro  diagnostics) 

•  special  nutritional  products  (dietary 
supplements,  medical  foods,  infant  formulas) 

•  other  products  regulated  by  FDA 

Report  SERIOUS  adverse  events.  An  event 
is  serious  when  the  patient  outcome  is: 

•  death 

•  life-threatening  (real  risk  of  dying) 

•  hospitalization  (initial  or  prolonged) 

•  disability  (significant,  persistent  or  permanent) 

•  congenital  anomaly 

•  required  intervention  to  prevent  permanent 
impairment  or  damage 

Report  even  if: 

•  you're  not  certain  the  product  caused  the 
event 

•  you  don't  have  all  the  details 

Report  product  problems  -  quality,  performance 
or  safety  concerns  such  as; 

•  suspected  contamination 

•  questionable  stability 

•  defective  components 

•  poor  packaging  or  labeling 

•  therapeutic  failures 


How  to  report: 

•  just  fill  in  the  sections  that  apply  to  your  report 

•  use  section  C  for  all  products  except 
medical  devices 

•  attach  additional  blank  pages  if  needed 

•  use  a  separate  form  for  each  patient 

•  report  either  to  FDA  or  the  manufacturer 
(or  both) 

Important  numbers: 

•  1-800-FDA-0178    to  FAX  report 

•  1-800-FDA-7737    to  report  by  modem 

•  1-800-FDA-1088    to  report  by  phone  or  for 

more  information 

•  1  -800-822-7967     for  a  VAERS  form 

for  vaccines 

If  your  report  involves  a  serious  adverse  event 
with  a  device  and  it  occurred  in  a  facility  outside  a  doc- 
tor's office,  that  facility  may  be  legally  required  to  report  to 
FDA  and/or  the  manufacturer.   Please  notify  the  person  in 
that  facility  who  would  handle  such  reporting. 

Confidentiality:   The  patient's  identity  is  held  in  strict 
confidence  by  FDA  and  protected  to  the  fullest  extent  of 
the  law.  The  reporter's  identity,  including  the  identity  of  a 
self-reporter,  may  be  shared  with  the  manufacturer  unless 
requested  otherwise.   However,  FDA  will  not  disclose  the 
reporter's  identity  in  response  to  a  request  from  the 
public,  pursuant  to  the  Freedom  of  Information  Act. 


The  public  reporting  burden  for  this  collection  of  information 
has  been  estimated  to  average  30  minutes  per  response, 
including  the  time  lor  reviewing  instructions,  searching  exist- 
ing data  sources,  gathering  and  maintaining  the  data  needed, 
and  completing  and  reviewing  the  collection  ol  inlormation 
Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  ol  information,  including  suggestions 
for  reducing  this  burden  to 


DHHS  Reports  Clearance  Oriice 
Paperwork  Reduclion  Projec!  (0910  0291) 
Huben  H   Humptirey  Building  Room  531-H 
200  Independence  Avenue  S  W 
Washington  DC   20201 


An  agency  may  nol  conduct  Or  sponsor 
and  a  person  is  nol  required  lo  respond  lo 
a  colleclion  ot  inlormation  unless  it  displays 
a  currently  valid  0MB  control  number 


Please  do  NOT 
return  this  form 
to  either  of  these 
addresses. 


U  S  DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
Public  Heallti  Service  -  Food  and  Drug  Administration 


FDA  Form  SSOO-back 


Please  Use  Address  Provided  Below  -  Just  Fold  In  Thirds,  Tape  and  Mail 


Department  of 

Health  and  Human  Services 

Public  Health  Service 

Food  and  Drug  Administration 

Rockville,  MD  20857 

Official  Business 

Penalty  for  Private  Use  S300 


NO  POSTAGf 

NECESSARr 

IF  (BAILED 

IN  THE 

UNITED  STATES 

OR  APOFPO 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  MAIL     PERMIT  NO   946     ROCKVILLE,  MD 


POSTAGE  WILL  BE  PAID  BY  FOOD  AND  DRUG  ADMINISTRATION 
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Watc 


H 


The  FDA  Medical  Products  Reporting  Program 
Food  and  Drug  Administration 
5600  Fishers  Lane 
Rockville,  MD  20852-9787 
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Not-for-profit  organizations  are  offered  a  free  advertisement  of  up  to  eight  lines  to  appear,  on  a  space-available  basis,  in  Calendar  of  Events  in 
Respiratory  Care  Ads  for  other  meetings  are  priced  at  $5.50  per  line  and  require  an  insertion  order.  Deadline  is  the  20th  of  the  month  two 
months  preceding  the  month  in  nhich  >  ou  » ish  the  ad  to  ran.  Submit  copy  and  insertion  orders  to  Calendar  of  Events,  RESPIRATORY  CARE. 
1 1030  Abies  Lane.  Dallas  TX  752:9-4593, 


Calendar 
of  Events 


AARC  &  AfTiliates 

June  11-13 — Illinois  Society 

29th  Annual  Convention,  'Healthcare's  Multi-Skilled  Players."  at  the  Indian  Lakes  Resort,  Bloomingdale.  Illinois. 
Contact:  Larry  Dastych  at  (847)  618-7710, 

June  24 — Live  Video  Conference 

"Asthma  Disease  Management:  Using  the  Revised  NAEPP  Guidelines  in  Practice,"  Part  4  of  the  AARC's  1997  "Professor's 

Rounds."  airs  from  12:30  to  2  PM  Eastern  Time. 
CRCE:  1  credit  hour. 
Contact:  The  AARC  at  (972)  243-2272. 

July  15 — Live  Video  Conference 

"Initial  Treatment  for  the  Pediatric  Patient  in  Respiratory  Distress."  Part  5  of  the  AARC's  1997  "Professor's  Rounds."  from  12:30  to 

2  PM  Eastern  Time. 
CRCE:  1  credit  hour. 
Contact:  The  AARC  at  (972)  243-2272. 

July  16 — Live  Telephone  Question-and-.Answer  Session 

View  •■Asthma  Disease  Management:  Using  the  Revised  NAEPP  Guidelines  in  Practice,"  Part  4  of  the  AARC's  1997  "Professor's 

Rounds."  and  participate  in  a  live  telephone  question-and-anser  session  from  12:30  to  1  PM  Eastern  Time. 
CRCE:  1  credit  hour. 
Contact:  To  receive  the  videotape  and  register  for  the  teleconference,  call  the  AARC  at  (972)  243-2272. 

August  6-8 — New  Mexico  Society 

Annual  convention.  "At  the  Hop."  at  the  Albuquerque  Convention  Center.  Albuquerque.  New  Mexico. 
Contact:  Brooke  Patterson.  VA  Hospital.  (505)  265-171 1.  exi  4998. 

August  20 — Live  Telephone  Question-and-Answer  Session 

View  "Initial  Treatment  for  the  Pediatric  Patient  in  Respiratory  Distress,"  Part  5  of  the  AARC's  1997  "Professor's  Rounds"  and 

participate  in  a  live  telephone  question-and-answer  session  from  12:30  to  1  PM  Eastern  Time. 
CRCE:  1  credit  hour. 
Contact:  To  receive  the  videotape  and  register  for  the  teleconference,  call  the  AARC  at  (972)  243-2272. 

August  21 — Ohio  Society 

Annual  Critical  Care  .Seminar,  'Rock-n-Roll  and  Respiratory  Care,"  hosted  by  MetroHealth  Medical  Center,  Cleveland,  Ohio. 
Contact:  Bob  Messenger  at  (216)  778-3226  or  e-mail  bmessenger@mhmc.org. 

Other  Meetings 

June  13— Jefferson  Medical  College  &  Thomas  Jefferson  University  Hospital,  Department  of  Patient  Care  Services 

First  Annual  Jefferson  Ventilator  Management  Seminar,  Philadelphia.  Pennsylvania 
Contact:  Call  (888)  JEFF-CME  or  (215)  955-6992.  or  fax  (215)  923-3212. 

June  29-July  3 — The  American  College  of  Chest  Physicians  (ACCP) 

6th  Critical  Care  Medicine  Review  at  the  San  Diego  Marriott  Hotel  and  Marina.  San  Diego.  California. 

Contact:  ACCP  Product  and  Registration  Services,  3300  Dundee  Rd.  Northbrook  IL  60062,  (800)  343-2227,  (847)  498-1400,  fax 
(847)  498-5460.  e-mail:  registration@chestnet.org. 

July  25-26 — The  Joint  Commission  on  Accreditation  of  Healthcare  Organizations 

"Positioning  Home  Care  and  Hospice  lor  Excellence  in  the  21  si  Century."  third  National  Conference  and  Exhibition  for  Home  Care 
and  Hospice  at  the  Drake  Hotel,  Chicago,  Illinois.  The  fee  is  $375  for  participants  registering  by  May  30  ($450  after  May  30), 
with  a  $25  discount  for  additional  registrants  from  the  same  organization. 

Contact:  Joint  Commission's  Customer  Service  Center  at  (630)  792-5800. 
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Exciting,  informative.  A  Rea 

"Professor's  Rounds"  conferences  ore  unique  opportunities  for  you  and  your  staff  to  learn  from  some  of  tfie  most  skilled,  knowledgeable, 

and  successful  people  in  health  care.  Leaders.  People  who  know  what  is  happening  in  health  care — Sheryl  Haneckow,  Thomas 

Kallstrom,  Barbara  Wilson,  Gretchen  Lawrence,  Jon  Nilsestuen,  and  Sam  Giordano. 

Literally  thousands  of  health  care  professionals  will  view  these  programs  and  earn  continuing  education  credit.  You'll  learn  new  tactics  and  strategies 

for  the  new  era  of  health  care.  Subscribing  to  "Professor's  Rounds"  will  save  you  months  of  reading,  listening,  digging,  comparing,  and  learning  about 

the  new  health  core  and  technologies  and  procedures.  Register  now  for  an  exciting  and  informative  journey. 

Videotape  Teleconferences 


Everyone  in  your  facility  can  earn  one  hour  of  continuing  education  credit  for  each 
"Professor's  Rounds"  program.  You  are  provided  with  a  90-minute  videotape  to  view 
prior  to  a  live  30-minute  telephone  question-andanswer  session  with  the  expert.  The 
only  equipment  required  is  a  VHS  videotape  player,  a  television  monitor,  and  a 
telephone/speaker  phone  The  registration  fee  for  the  Video  Teleconference  does  not 
include  the  Live  Television  Videoconference. 

I.  Mectianical  Ventilation:  Managing  Tubes  and  Aerosols 

April  15,  12;30-1  p.m.  Eastern  Time,  9.30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

II.  Waveform  Analysis  and  Interpretation 

May  21,  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

III.  JCAHO  Problematic  Areas  for  Respiratory 
Care  Services 

June  9,  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

IV.  Asthma  Disease  Management: 

Using  the  Revised  NAEPP  Guidelines  in  Practice 

July  16,  12.30-1  pm.  Eastern  Time,  9:30  a. m  Pocihc  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

V.  Initial  Treatment  for  the  Pediatric  Patient  in 
Respiratory  Distress 

August  20,  12:30-1  pm  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VI.  Nitric  Oxide:  Issues  and  Answers 

September  8,  12:30-1  p  m  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 
Supported  in  part  by  on  educoHonoi  grant  from 
Sievers  Instruments  Inc./Pulmonox  Medical  Corporation 

VII.  Reimbursement:  Solving  the  Puzzle 

November  3,  12  30-1  p  m  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VIII.  Marketing  Services  to  Managed  Core  Organizations: 
Not  Just  for  Managers 

December  1 .  12:30-1  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 


Live  Television  Videoconferences 

You  and  each  member  of  your  staff  can  earn  one  hour  of  continuing  education  credit 
for  each  "Professor's  Rounds"  program  without  leaving  your  facility.  Each  live 
90-minute  program  is  interactive  to  give  you  the  opportunity  to  osk  questions  and 
discuss  the  issues  further  Earn  continuing  education  credit  by  viewing  the  program 
live  or  by  tape  delay  You  will  need  satellite  reception  capabilities  (KU  analog  or 
C  Bond]  and  a  viewing  room  with  a  video  monitor  and  telephone.  The  registration 
fee  for  the  Live  Television  Videoconference  does  not  include  the  Video 
Teleconference. 

I.  Mechanical  Ventilation:  Managing  Tubes  and  Aerosols 

March  18,  12:30-2  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

II.  Waveform  Analysis  and  Interpretation 

April  29,  12:30-2  p.m.  Eastern  Time,  9:30  a.m.  Pacihc  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

III.  JCAHO  Problematic  Areas  for  Respiratory 
Care  Services 

May  20,  12:30-2  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

IV.  Asthma  Disease  Management: 

Using  the  Revised  NAEPP  Guidelines  in  Practice 

June  24,  12:30-2  p  m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

V.  Initial  Treatment  for  the  Pediatric  Patient  in 
Respiratory  Distress 

July  15,  12:30-2  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VI.  Nitric  Oxide:  Issues  and  Ansvi^ers 

August  26,  12:30-2  pm  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 
Supported  in  part  by  on  educational  grant  from 
Sievers  Instruments  Inc./Pulmonox  Medical  Corporation 

VII.  Reimbursement:  Solving  the  Puzzle 

October  14,  12:30-2  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 

VIII.  Marketing  Services  to  Managed  Core  Organizations: 
Not  Just  for  Managers 

November  11,  12:30-2  p.m.  Eastern  Time,  9:30  a.m.  Pacific  Time 
Approved  for  One  Hour  of  Continuing  Education  Credit 


Videotapes 

Videotapes  of  the  programs  will  be  available  after 

each  Live  Television  Videoconference.  Sites 

purchasing  videotapes  only  do  not  earn  continuing 

education  credit.  To  earn  continuing  education, 

■       I  ^         . 

participants  must  view  the  program  at  o  site 

registered  for  the  Live  Television  Videoconference  or 

the  Video  Teleconference.  If  you  have  any  questions, 

please  call  1972)  243-2272. 

Accreditation 

Each  staff  member  completing  CRCE  requirements 
earns  one  continuing  education  credit  for 
participoting  in  each  program  in  the  1997 


"Professor's  Rounds"  series.  If  you  subscribe  to  the 
entire  series,  you  and  staff  members  can  each  earn  a 
total  of  eight  continuing  education  credits.  However, 
participants  must  view  the  program  at  a  site 
registered  for  a  Live  Television  Videoconference  or  at 
0  site  registered  for  a  Videotape  Teleconference  in 
order  to  receive  credit.  Videotape-only  purchasers 
do  not  qualify  for  continuing  education  credit. 

Requirements 

Live  Television  Videoconference — You  will 

need  satellite  reception  capabilities,  a  viewing 
room,  a  television  monitor,  and  a  telephone. 
Registration  fee  is  for  the  live  television  broadcast 
only.  It  does  not  include  both  the  Live  Television 


Videoconference  and  Videotape  Teleconference. 
Videotape  Teleconference — A  videotape  of 
the  programs  is  provided  to  registered  Videotape 
Teleconference  sites  after  the  live  program.  The 
only  equipment  required  is  a  VHS  videotape 
player,  o  television  monitor,  and  o  telephone/ 
speaker  phone.  Registration  fee  is  for  the 
Videotape  Teleconference  only.  It  does  not  include 
both  the  Videotape  Teleconference  and  Live 
Television  Videoconference. 

Videotapes  Only — Videotapes  of  the  progrom 
will  be  available  after  the  live  television  broadcast. 
Note:  Purchosers  of  videotapes  only  ore  not 
eligible  for  continuing  education  credit. 


iye-Opener.  Probably  All  Three 

1997  '"Professor's  Rounds"  Registration  Form 

To  register,  please  complete  the  form  below.  Make  checks  payable  to  the  AARC.  Mail  registration  form  to:  American  Association  for 
Respiratory  Core,  AARC  Videoconferences,  1 1030  Abies  Lane,  Dallas,  Texas  75229-4593.  Purchase  orders  and  credit  card  orders 
may  be  faxed  to  (972)  484-2720  or  (972)  484-6010. 


Method  of  Payment:         Check  enclosed  in  the  amount  of  $ 

n  Purchase  Order  Number 

Bill  my  credit  card:    L  Visa    D  MasterCard 

Card  Number                                                          Expiration  Date 

Signature  X 

AARC  Member  Number 

Name 

Title 

Institution 

Billing  Address 

City/State/Zip 

Telephone  Number  (             ) 

Send  Program  Materials  to  (if  different  from  above): 

Please  provide  street  address  for  UPS  shipments.  No  Post  Office  boxes. 

Name 

Title 

Institution 

Street  Address 

City/State/Zip 

Telephone  Number  (             ) 

Site  Registration  (select  one  only):      !  Live  Television  Videoconference  or    D  Videotape  Teleconference  or    D  Videotape  Only 

Subscription  rotes  do  not  include  both  the  Live  Television  Videoconference  Program  and  Videotape  Teleconference  Program.  Each  requires  a 
separate  registration  fee.  Registration  includes  connection  information,  course  material,  and  CRCE  packet  (for  live  and  teleconference  programs). 


AARC  Member  Rates: 

D  1  program  =  $275 

I]  2  programs  =  $550 

D  3  programs  =  $825 

D  4  programs  =  $824 

($275  each) 

($275  each) 

($206  each) 

0  5  programs  =  $1,030 

D  6  programs  =  $1,236 

0  7  programs  =  $1,442 

D  8  programs  =  $1,104 

($206  each) 

($206  each) 

($206  each) 

($138eoch) 

Nonmember  Rates; 

U  1  program  =  $330 

^  2  programs  =  $660 

D  3  programs  =  $990 

D  4  programs  =  $988 

($330  each) 

($330  each) 

($247  each) 

D  5  programs  =  $1,235 

□  6  programs  =  $1 ,482 

n  7  programs  =  $1,729 

0  8  programs  =  $1,320 

($247  each] 

($247  each) 

($247  each) 

($165  each) 

Programs:    G  Program  I    D  Program  II    D  Program  III    D  Program  IV    D  Program  V    D  Program  VI    D  Program  VII    D  Program  VIII 
Reception  Via  (if  subscribing  to  live  program):    Z  KU  analog   0  C  Bond 


New  Products 
&  Services 


News  releases  about  new  products  and  ser\ices  will  be  considered  for  publication  in  this  section.  There  is  no  charge  for 
these  Hslings.  Send  descriptive  release  and  glossy  black  and  white  photographs  to  RESPIRATORY  CARE  Journal.  New 
Products  and  Services  Dept.  1 1030  Abies  Lane,  Dallas  TX  7.')229-4593. 


Positive  Expir.xtorv  Pressure 
DEVICT-:.  HedthScui!  ciiscloses  tlie  Tliresh- 
old'^'  PEP.  AcLtirdinj:  to  ;i  HeallhScan 
press  release,  the  de\  ice's  ilesign  uses 
a  tluw-iiule[Tendeiit  ()iie-\\a\  \al\e  to  en- 
sure consistent  expiratory  pressure  re- 
sistance. The  pressure  resistance  is  ad- 
justable in  increments  of  1  cm  H2O  and 
ranges  from  4-20  cm  HjO — a  clearh 
marked  scale  is  located  on  the  outside 
of  the  unit.  The  de\  ice  ma>  be  used  to 
help  open  the  airways  and  in  the  ex- 
pulsion of  mucus  during  the  forced  ex- 
piratory technique.  Made  of  durable, 
high-impact  acr\  lie.  the  unit  is  easy  to 
clean  and  can  be  used  w  ith  a  moutlipiece 
or  mask,  nebuli/er  or  spacer.  To  receive 
infomiation,  circle  Reader  Sei'vice  Num- 
ber 160. 


NO/N()2   MoMioR   &    Printer. 

Micro  Direct  Inc  reports  the  availabil- 
ity of  the  PiiiiterNOx  Nitnc  Oxide  (NO)/ 
Nitrogen  Dioxide  (NOj)  monitor.  Ac- 
cording to  company  literature,  the  de- 
vice simultaneousK  monitors  NO  and 
NO2  with  a  resolution  of  0. 1  ppm.  Ihe 
nuMiitor  uses  a  built-in  side  stream  sam- 
pling system  and  is  equipjX'd  w  ith  lui  in- 
ternal punip,  integral  printer,  upper  and 
lower  alarms,  ;uid  calibration.  Tlie  mon- 
itor uses  either  rechargeable  batteries  or 
a  standard  electrical  outlet  for  its  power 
source.  Data  from  the  monitor  can  be 


downloaded  to  a  personal  computer  via 
the  RS-232  port.  Cucle  Reader  Service 
Number  161  for  more  information  from 

Micro  Direct. 


Pi  l.SE  Oximeter.  The  Nellcor  Puri- 
tan Bennett  handheld  pulse  oximeter 
NPB-40  is  now  a\  ailable.  The  NPB-4() 
is  a  portable  oxygen  saturatit)n  nK)ni- 
toring  de\  ice  pailicularh  designed  to  be 
durable  and  coinenieiii  for  a  variety  of 
settings,  the  manufactmer  says.  The 
oximeter  operates  on  4  AA-sized  bat- 
teries and  has  an  easy-to-see  display  aiul 
a  kes  pad  for  access  to  all  functions.  The 
oximeter  comes  uith  a  Duiasensor"  fin- 
ger clip  sensor  and  is  compatible  w  ith 
other  Nellcor  Puritan  Bennett  atlhesive 
and  reusable  sensors.  For  details  about 
the  oximeter  usable  in  adult,  pediatric, 
and  neonatal  patients,  circle  Reader  Ser- 
vice Number  162. 


Instrument  Receptacle.  A  new  h 

designed  instrument  receptacle,  the  C- 
Tub.  is  pro\  uled  by  Cetvlite  Industries 
Inc.  The  C- Tub  is  made  ot  durable  jilas 
tic  and  is  large  enough  lo  hold  \arioiis 
sized  insuuments  for  tlisiiifection  or  ster- 
ilization. Tlie  compain  also  says  that  the 
receptacle  is  tapered  to  take  up  less 
counter  space,  has  well-positioned  han- 
dles, and  a  clear  lid.  The  inner  basket 
docs  not  touch  the  bottom  ot  the  C-Tub, 
allow  ins;  lor  the  drainaiie  of  debris  from 


instruments.  A  smaller  basket  is  also 
a\  ailable.  For  details,  circle  Reader  Ser- 
vice Number  163. 


Lubricant  Anti-Adhesivt.  Cety  lite 

Industries  Inc  unveils  Release — an  anti- 
adhesi\e  and  lubricant  for  medical  and 
dental  use.  Release  is  a  nontoxic,  iK)n- 
flammable  aerosol  that  pro\  ides  a  pro- 
tecti\e  coating  for  medical  instruments. 
According  to  the  company,  a  thin  coat- 
ing of  Release  applied  to  bow  Is.  flasks, 
syringes,  ft)rceps,  scissors,  clamps,  and 
other  equipment  prevents  the  sticking 
of  composites  and  the  build-up  of  amal- 
gam to  carriers.  The  prtiduct  is  com- 
patible with  most  surfaces  and  mate- 
rials, may  inhibit  tarnishing  and  dis- 
coloration, and  contains  lU)  petroleum 
distillates  or  silicones.  Release  is  pack- 
aged in  16..^  oz.  aerosol  containers.  De- 
tails are  a\'ailable:  circle  Reader  Ser- 
\  ice  Number  164. 


I 


NDC  LvT   l.~-- 


/istelin 

iazelastineHCn  K 


Nasal 

aw- 


FOR  INTRAMASAL  USE  ONLY 


Antihistamine  Nasal  Spran  .  Wal- 
lace I  aboratories  debuts  Astelin  (aze- 
lasime  HCIi  .Nasal  Spray.  137  meg.  Ac- 
cording lo  ct>mpany  literature.  Astelin 
an  antihistamine  nasal  spray  for  the 
treatment  of  sym|iloms  of  allergic  rhini- 
tis- was  cleared  by  the  U..S.  Food  and 
Dmg  Administration  in  Nmemlx-r  1996. 
The  spray  may  be  used  to  treat  allergic 
rhinitis.  rhinoiThea.  sneezing,  and  nasal 
pruritus  in  ailults  and  children  older  than 
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12  years:  the  recommended  dose  is  2 
sprays  in  each  nt)sinl  t\v  ice  daily.  Astelin 
may  also  be  used  in  patients  with  con- 
comitant asthma  or  by  those  who  are  tak- 
ing antihistamines,  nasal  steroids,  de- 
congestants, or  theophylline.  For  more 
information  about  indications  and  con- 
traindications, circle  Reader  Service 
Number  165. 


Nasal  humidifiers.  Pulmonary  Prod- 
ucts Corporation  introduces  the  Nasal 
Cannula  Hygroscopic  Humidifier.  The 
cannula  is  for  patients  who  use  E  cylin- 
ders or  receive  oxygen  via  cannula.  The 
company  says  tliat  the  cimnula  is  less  ex- 
pensive and  more  comfortable  than 
water  humidification  and  can  be  used 
with  oxygen  flows  of  1-6  L/min.  The 
cannula  contains  an  ;uitibacterial  material 
that  reduces  bacterial  build-up.  For  de- 
tails, circle  Reader  Service  Number  166. 


^^^^^^IH'''              J 

■ 

^^^^''    ■■      Zlleuton  tablets 
600  mg 

Tablets 

1 

Antileukotriene  Asthma  Tab- 
lets. Abbott  Laboratories  announces 
Zyflo^'^  (zileuton),  a  U.S.  Food-and- 
Drug- Administration-approved  600-mg 
tablet  for  the  treatment  of  asthma.  Zytlo 
is  recommended  for  patients  12  years 
old  and  older.  According  to  Abbott  lit- 
erature, the  tablets  work  by  inhibiting 
the  fomiation  of  leukotrienes  that  may 
contribute  to  inflammation,  edema,  bron- 


choconstriction,  and  mucus  secretion 
in  the  airways  of  asthma  patients.  For 
a  complete  ph;uniacologic  description, 
dosage  recommendations,  indications, 
and  contraindications,  circle  Reader 
Service  Number  167. 


Aspirator.  Precision  Medical  releases 
the  Easy/Vac  Aspirator.  The  company 
claims  that  the  aspirator  is  suitable  for 
clinical  or  home  care  use,  uses  a  1/5 
horsepower  pump,  features  2  hy- 
drophobic filters — one  in-line  to  prevent 
contamination  by  aerosolized  mi- 
croorganisms and  the  other  to  prevent 
back  flow  of  fluid  and  airborne  con- 
taminants, and  a  dual  compressor  sys- 
tem. Further,  the  Easy/Vac  comes  with 
a  5-year  warranty.  For  details  about  the 
aspirator,  circle  Reader  Service  Num- 
ber 168. 


Air  Filter.  Champion  Laboratories, 
a  manufacturer  of  Kleenei"®  cabin  air  fil- 
ters for  automobiles,  announces  re- 
placement filters  particularly  suited  for 
the  1996  and  later  Ford  Taurus/Mercury 
Sable.  Lincoln  Continental,  and  1995 
and  later  Ford  Contour/Mercuy  Mys- 
tique. The  filters,  claim  the  company, 
remove  air  pollutants  and  allergens  from 
the  outside  air,  preventing  most  from  en- 
tering the  automobile  cabin  through  the 
heating,  air  conditioning,  or  fresh  air  sys- 


tem. The  filters  are  available  from  local 
dealerships.  Circle  Reader  Service  Num- 
ber 169  for  details. 


PliLSE  Oximeter.  Respironics  Inc  re- 
leases a  small  lightweight  oximeter — 
the  Cricket  Recording  Pulse  Oximeter. 
Respironics  says  that  the  Cricket  records 
a  patient's  oxygen  saturation,  finger 
movement,  and  heart  rate  for  up  to  24 
hours.  In  addition,  audible  and  visible 
alarnis  alert  tlie  patient  or  c;uegiver  when 
blood  oxygen  saturation  falls  below  a 
selected  level  or  if  the  heart  rate  de\i- 
ates  from  a  preselected  range.  Data  can 
be  displayed  numerically  on  the  LCD 
or  gi'aphically  on  an  TBM-IyiTe  ciimptiter. 
For  nwrc  information  about  this  com- 
plete monitoring  system,  circle  Read- 
er Service  Number  1 70. 


Glutaraldehyde  Soaking  Sta- 
tion. PCI  Medical  Inc  discloses  its  new 
large-capacity  mobile  Glutaraldehyde 
Soaking  Station.  An  advanced  ductless 
hood  draws  fumes  away  from  the  op- 
erator and  into  a  carbon  filter  where  the 
fumes  iire  neutralized,  the  manufacturer 
says.  The  system  uses  a  low-noise 
blower  svstem.  a  low  amount  of  ener- 
gy, and  a  built-in  disposal  system.  The 
station  is  available  in  4  sizes  with  a 
choice  of  bowls  ranging  from  5-50  gal- 
lons. An  optional  heating  system  is 
available.  Circle  Reader  Service  Num- 
ber 171  for  information. 
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Notices  of  competitions,  scholarships,  fellowships,  examination  dates,  new  educational  programs,  and  the  like  will  be  listed  here  free  of 
charge.  Items  for  the  Notices  section  must  reach  the  Journal  60  days  before  the  desired  month  of  publication  (January  1  for  the  March  issue. 
February  1  for  the  April  issue,  etc).  Include  all  peninent  information  and  mail  notices  to  RE.SPIRATORY  C.'kRE  Notices  Dept.  1 1030  .^bles 
Lane.  Dallas  TX  75229-4593. 


ASTM  Standards  via  Fax 

The  American  Society  feir  Testing  and  Materials 
(ASTM)  now  offers  WEBFAXX,  a  new  option  available  at 
http://www.astm.org  in  the  "Search  for  Standards"  area. 
Copies  of  the  standards,  once  requested,  can  be  sent  within 
10  minutes  to  any  fax  machine.  The  copies  cost  $0.75  in 
the  United  States,  Canada,  and  Mexico  and  $1.50  in  all 
other  countries. 


Research  Grants  Available  for 
Health  Economics  &  Outcomes  Studies 

Researchers  can  receive  $5,000  to  $100,000  from 
Hoechst  Marion  Roussel  for  full  or  partial  funding  of  stud- 
ies in  cardiovascular  diseases,  neuroscience,  oncology, 
respiratory  diseases,  endocrinology,  rheumatology,  and  in- 
fectious diseases. 

To  be  eligible,  research  should  ad\ance  knowledge  in 
health  outcomes  research,  or  investigate  health  outcomes 
related  to  a  specific  therapeutic  domain  or  product,  or 
compare  a  specific  therapeutic  domain  or  product  to 
another  intervention.  Proposals  are  being  accepted  through 
August  15.  and  recipients  will  be  selected  in  October. 

For  information,  contact  ACCORD  coordinator  Mary 
Miller,  Hoechst  Marion  Roussel,  Mail  Station  J3-M1728, 
10236  Marion  Park  Drive.  Kansas  City  MO  64137-1405, 
call  (816)  966-3780. 


E-mail  the  Editorial  Office 

Pat  Brougher,  Editor  brougher@aarc.org 

Kris  Williams,  Assistant  Editor        williains@aarc.org 
Linda  Barcus.  Editorial  Assistant     barcus@aarc.org 

Helpful  Web  Sites 

American  Association  for  Respiratory  Care 

http://www.aarc.org 

National  Board  for  Respiratory  Care 

http://www.nbrc.org 

Applied  Measurement  Professionals  Inc 

http://www.applmeapro.com 

Extracorporeal  Life  Support  Organization 

http://www.med.umich.edu/elso/ 

Food  and  Drug  Administration 

http://wv\w.fda.go\ 

National  Asthma  Education  Prevention 
Program  Guidelines.  2nd  Edition 

http://www.nhlbi.nih.gov/nhlbi/lung/asthma/prof/ 
asthudln.htm 


Tuberculosis  Information 

http://ww\\. umdnj.edu/ntbc 


3lu'  National  Hcnor  Soiiety  Jc^ 


^eta  Society 

the  'Frpjcision  ej  'J^spiratonj  Care 


For  information  about  the  Lambda  Beta  Society — 

the  National  Honor  Society  for  the 

Profession  of  Respiratory  Care, 

contact  the  Society  Office  at 

1701  W  F.uless  Blvd.  Suite  200.  Euless  TX  76040 

(817)283-4269. 
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The  National  Board  for  Respiratory  Care — 1997  Examination  Dates  and  Fees 


Examination 
CRTT  Examination 


RRT  Examination 


CPFT  Examination 


RPFT  Examination 


Examination  Date 

March  S.  1997 

Application  Deadline:  January  I.  1997 

July  12.  1997 

Application  Deadline:  May  I.  1997 

Novembers.  1997 

Application  Deadline:  September  1.  1997 

June  7,  1997 

Application  Deadline:  February  I.  1997 


December  6.  1997 

Application  Deadline:  August  1.  1997 

June  7.  1997 

Application  Deadline:  April  I.  1997 

December  6.  1997 

Application  Deadline:  September  I.  1997 


Examination  Fee 

$  100 

(new  applicant) 

60 

(reapplicant) 

100 

(new  applicant) 

Ml 

(reapplicant) 

100 

(new  applicant) 

60 

(reapplicant) 

100 

Written  only  (new  applicant) 

60 

Written  only  (reapplicant) 

110 

CSE  only  (all  applicants) 

210 

Both  (new  applicant) 

170 

Both  (reapplicant) 

no 

(new  applicant) 

80 

( reapplicant  1 

160 

(new  applicant) 

1.^0 

(reapplicant) 

160 

(new  applicant) 

1.^0 

(reapplicant) 

Perinatal/Pediatric  Respiratory      March  8.  1997 

Care  Specialty  Examination  Application  Deadline:  November  I.  1996 

For  inrormation  about  other  ser\  ices  or  fees,  write  to  the 
National  Board  for  Respiratory  Care.  8310  Nieman  Road.  Lenexa  KS  66214.  or  call  (913)  599-4200.  FAX  (913)  541-0156.  email  nbrc-infoCS' nbrc.org. 


Summer  Forum 


Program  &  registration  information  available  in  the  April  1 997  AARC  Times 

or  on  our  website  at  www.aarc.org 
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TIDAL  WAVE  is  "Capnography  to  Go." 

-     -        offering  the  powerful 

performance  of  a  bedside 
capnograph  In  a  hand-held 
package.  The  CO^  waveform 
provides  the  most  complete 
picture  of  your  patient's  airway 
status. 
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TCO^M  IS  the  first 
transcutaneous 
monitor  with  an 
on-screen  trend. 
Its  large  graphic 
display  provides 
easy  visibility  of  patient  trend  data,  local  power  and 
alert  limits  for  viewing  your  patient's  progress 


0 


For  more  information  on  these  hot  new  monitors, 

call  us  today  at  (800)  243-3444  or  (203)  265-7701 . 

Contact  our  web  site  at  http://www.novametnx.com    Circle  121  on  reader  service  card 
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Hot  Stuff! 

in  Respiratory  MonitoH'ng 


from  MovametHx 


Introducing  a  new  line  of  innovative  respiratory  monitors  designed 
to  meet  the  needs  of  a  changing  healthcare  system. 


CO,SMO  Plus!  combines 
capnography,  pulse  oximetry  and 
respiratory  mechanics  Into  one 
small  package.  Measurements  of 
CO,  Production  and  Deadspace 
are  made  directly  at  the  bedside, 
for  optimizing  ventilator  settings 
and  guiding  the  weaning  process. 
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TIDAL  WAVE  is  "Capnography  to  Go." 
~     --       offering  the  powerful 

performance  of  a  bedside 
capnograph  in  a  hand-held 
package.  The  CO,  waveform 
provides  the  most  complete 
;  i|  picture  of  your  patient's  airway 

II  status. 


o 


Finally,  f^echanlcs  l\/lade  Easy!  The 
VENTs/^  allows  ventilator 
checks  to  be  performed 
quickly  and  easily.  Critical 
flow,  pressure  and  volume 
measurements  are  made  at 
the  airway  and  can  be  viewed    )► 
In  graphic  or  numeric  format.      | 
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TCO^M  IS  the  first 
transcutaneous 
monitor  with  an 
on-screen  trend. 
Its  large  graphic 
display  provides 
easy  visibility  of  patient  trend  data,  local  power  and 
alert  limits  for  viewing  your  patient's  progress 
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For  more  information  on  these  hot  new  monitors,  NOVAWS^'^  dX 

call  us  today  at  (800)  243-3444  or  (203)  265-7701 .  medical  sys      ^s  inc. 

Contact  our  web  site  at  http://www.novametrix.com    Circle  121  on  reader  service  card     —  simply,  t.h.j  leading  ed 


Respiradyne^e 

PUJLMONARY   FUN<fflON/VEPWK^?il6N   MONITOR 
*^hi9rPrintbuts... Multi-Patient  Memory... and  Easy  to  Use 

Results-Oriented  Features  At  Cost  Effective  Prices 

■   New  Graphic  Forced  Vital  Capacity  (FVC)  document  printout  of  Flow  vs  Volume  and 
Volume  vs  Time  ■  New  10  patient  memory  with  8  pre-bronchodilator  and  8  post- 
bronchodilator  tests  per  patient  and  automatic  calculation  of  %  change  ■  New  customizing 
software  package  ■  New  Slow  Vital  Capacity  (SVCI  monitoring  ■  Automatic  determination 
of  "best  test"  ■  Knudson,  ITS  and  ECCS  reference  nomograms  ■  Easy  to  operate 


Performs  A  Complete  Range  Of  Test  Measurements 

Forced  Exhalation  Parameters 

■  Forced  Vital  Capacity  (FVCI  ■  Forced  Expiratory  Volume  in  One  Second  (FEV,) 

■  FEV, /FVC  Ratio  ■  FVC  Time  ■  Peak  Flow  ■  Forced  Expiratory  Flow  Between  25% 
and  75%  of  Vital  Capacity  (FEF  25.75^!  ■   Percent  Extrapolated  Volume  (Vol.  „„aJ 

Weaning/ Extubation  Parameters 

■  Respiratory  Rate  (RRI  ■  Tidal  Volume  ITVI  ■  Minute  Volume  IMVI  ■  Slow  Vital 
Capacity  (SVC)  ■  Maximum  Voluntary  Ventilation  (MVV)  ■   Negative  Inspiratory 
Force  (NIF) 


For  further  information,  call: 


1-800-325-7472  (outside  Missouri) 

A  Sherujood 

#^ MEDICRL 


1-800-392-73 18  (in  Missouri) 


Circle  157  on  reader  service  card 


